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Factory Report 1955—II 


A chapter of the 1955 Factory Report* is devated to the 
Iron and Steel Foundry Regulations, 1953, and each phase 
of this legislation is dealt with. First the Report comments 
on the important matter of general tidiness and records 
that improvement has been made in the storage of mould- 
ing boxes, patternplates and the like, but deprecates the 
lack of receptacles for rammers, shovels and tools, although 
this only involves installing shelves and racks for tool-boxes 
and standing trays for rammers and shovels. This impor- 
tant paragraph finishes with an apt little homily on the 
subject. The question of working near cupolas seems to 
have been satisfactorily solved. Some foundries, the 
Report states, are using metal squares embedded in con- 
crete for their gangways, whilst others envisaging the appli- 
cation of precast concrete slabs have been advised to make 
them with bevelled edges to eliminate a “ booby trap” 
between the sand floor and the pathway. 

The opening phrase of a section dealing with “ Personal 
Protection Equipment” points not only to the need for the 
provision of such equipment, but also to the fact that 
Regulation 8 requires the proper use of the equipment by 
the worker. Though there is a good deal of criticism 
against both goggles and leg wear, yet worthwhile results 
fully justify perseverance in their adoption. A committee 
is now studying the question of goggles and its recom- 
mendations will shortly be available. Regulation 7 cover- 
ing “Dust and Fumes” became operative on January 1 
last; but the Report comments “ There isa record of great 
improvement, upon which the industry deserves congratu- 
lation.” We would underline the further proviso that “a 
considerable amount of research and development work 
has yet to be completed ” before this “‘ somewhat onerous 
and costly requirement” can be met. 

The open brazier for heating foundries has not yet quite 
disappeared, as it must, but a great reduction has taken 
place and, in some cases, very modern heating systems 
have been installed. So far as ladle drying is concerned, 
there is, in general, satisfactory compliance with the Regu- 
lation. For drying large moulds, study of the “ Report 
on Drying of Moulds by Portable Dryers” should help 
to institute improved conditions. On mould and core 
stoves, it is stated that “very satisfactory progress towards 
compliance with Regulation 7 (4)” has been made. So far 
the industry has reached a high standard of “ passes” 
resulting from Factory Inspectors’ examinations. However, 
the position is not so good when knock-out operations are 
considered. Here, for small jobbing foundries, we think 
a mistake has been made in requiring knocking-out to be 
carried out only in one area set apart for the purpose. This 





“Annual Report of*the Chief Inspector of Factories, for 1955,” 
available from HM Stationery Office, price 9s. net. 
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method only concentrates the dust and fumes, and 
we believe the health and safety hazards would be 
helped by leaving well alone. As to the fettling 
shop, we quote: “ the reduction and control of dust 
has been considerably improved and by separation 
of the processes, the number of workers exposed 
to dust has been reduced.” 

This chapter should certainly be studied by all 
iron and steel foundry managements as they may 
find therein some ammunition to combat anti- 
foundry propaganda. 


National Foundry College 


The new session of the National Foundry College 
opened last September, with a total of 45 students in 
attendance, the highest the College has had to date. 
Of this total 26 students are attending Part I of the 
diploma course, which lasts six months and is followed 
by a period of six months, during which they return to 
the industry. The remaining nineteen students are 
attending the second part of the course lasting one 
year. Thirty-nine of the students are from Britain and 
six from overseas. Their average age is 23/24. 

Visits to works are made regularly throughout both 
Part I and Part II of the diploma course to give students 
an opportunity of studying methods of production and 
foundry organization. Since the beginning of the 
session, visits have been made by Part I students to 
the works of the following firms: Parkinson Stove 
Company, Limited, Birmingham; W. H. Dorman & 
Company, Limited, Stafford; . Belliss & Morcom, 
Limited, Birmingham; Shaw Foundry Company, Willen- 
hall. During the same period, Part IT students have made 
nine works visits, of which seven were to the following: 
Bilston Foundries, Limited, Bilston; Beans Industries, 
Limited, Tipton; John Harper & Company, Limited, 
Willenhall; Sinclair Iron Company, Limited, Wellington: 
Coneygre Foundry, Limited, Tipton; Midland Motor 
Cylinder Company, Limited, Smethwick; John Maddock 
& Company, Limited, Oakengates. Both Part I and 
Part II students visited the foundry exhibition in 
Sheffield on November 14. 


Foundry Supervisors’ Course 


The fifth in a series of courses for foundry super- 
visors, organized by the Council of Ironfoundry Asso- 
ciations, will take place at the hostel of the National 
Foundry College, from Tuesday, January 1 to Friday, 
January 4, 1957. The courses are now well known in 
the industry. They have become an established feature 
of the CFA’s training and educational activities and 
each is complete in itself. 

Member-firms wishing for a place or places to be 
reserved for those of their supervisory staffs whom 
they would like to attend the fifth course are asked 
to make their reservations as soon as possible. The 
total number of places available for each course is 
limited, but there are ten vacancies remaining for course 
No. 5. These, it is expected, will soon be filled. 
Applications for reservations and any other particulars 
should be sent to the training officer of the CFA, 14. 
Pall Mall, London, S.W.1. 
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National Foundry Crait 
Training Centre 


Below are given the opening and closing dates and 
the courses for the eleven terms of 1957 at the National 
Foundry Craft Training Centre, West Bromwich, 

















Term. Opening date. Closing date. Course 
86 December 31, 1956. . | January 24, 1957 ‘ 3rd 
87 January 28, 1957 .| February 21 .. ..| Qnd 
88 February 25 .| Mareh 21 ii : Ist 
389 March 25 si ..| April 18 Sa ‘ 3rd 

Easter Break—Good Fri\day, April 19 
90 April 29 a ..| May 23... Ist 
Whit Monday—June 10 
91 May 27 .. a .| June 21 ih : 4th 
92 July 1 sn ..| July 26 = a 3rd 
Industrial Holiday—Jul\y 27-August 11 
93 August 12 a ..| September 6 .. 5A Ist 
94 September 16 .. .| October 11 acs ; 2nd 
95 October 21 te .| November 15 .. ‘i 2nd 
96 November 25 .. ..| December 20 .. | 4th 


Applications for places at first courses (Terms 88. 
90 and 93) should be made to the Centre Secretaries, 
Heathcote and Coleman, 69, Harborne Road, Edgbas- 
ton, Birmingham, 15 (telephone: Edgbaston 4141), 


Ex-Student’s Achievement 


An ex-student of the Centre who is now doing his 
National Service in the Royal Navy has been more 
than usually fortunate. He has been able to follow 
his trade in the Service, having passed the trade test 
laid down by the Admiralty with a 98 per cent. marking. 
This constitutes a record even in the Navy, where high 
standards are customary. It reflects also an agreeable 
light on the quality of the training this apprentice 
received both from his employers and while he was at 
the Centre. 





Latest Foundry Statistics 


According to the Bulletin of the Iron and Steel Board 
and the British Iron and Steel Federation the average 
weekly output of steel castings during October was 
provisionally estimated at 7,200 tons. This shows an 
increase of 500 tons over October, 1955, and a decline 
of but 700 tons as compared with last September. The 
employment figures taken on October 6, showed a total 
of 20,440, an increase of 130 over the previous month 
and 190 over October, 1955. 

There was an upward trend in the employment in 
ironfoundries when the last count was taken on 
November 3. According to the Council of Iron- 
foundry Associations, there were on that date 142.031 
people employed as against 141,867 a month earlier. 
A year ago, however, the figure was 145,493. 





British Standards Institution 


In the November Information Sheet of the British 
Standards Institution the following new standards are 
listed: —B.S. 1121:Part 36:1956, Methods for the 
analysis of iron and steel. Determination of copper 
in iron and steel (absorptriometric method), price 2s.: 
B.S. 2783: 1956, Gamma-ray source capsules for radio- 
graphy (2s. 6d.); B.S. 2788: 1956, Fireguards for solid- 
fuel fires (2s. 6d.) and B.S. 2789:1956, Iron castings 
with spherical or nodular graphite (3s. 6d.). Revised 
British Standards include B.S. 1121: Part 14:1956, 
Methods for the analysis of iron and steel. Copper in 
iron and steel (2s.) and B.S. 1121:Part 25: 1956, 
Vanadium in iron, steel and ferro-vanadium (2s. 6d.). 
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Some Aspects of 
Shell-moulding 
Theory" 


Dr. B. H. C. Waters, who in the 
accompanying _ illustration is shown 
reading this Paper in Germany, has 
recently been appointed assistant 
foundry manager at William Jessop & 
Sons, Limited. He was educated at 
Corpus Christi College, Cambridge, 
graduating in 1947 with first-class 
honours in metallurgy, He later ob- 
tained a PH.D. and was_ subsequently 
appointed Lecturer in Metallurgy at 
the University of —— From 


By A. Braybrook 





and 1952 to 1955 he was in Canada and 

America studying direct reduction pro- 

B H C Waters cesses and casting methods. He 
° . . returned to England in 1953. ae 


This Paper describes methods employed to expand existing knowledge of some theoretical aspects of 
shell moulding, and attempts to apply some of this theoretical work to answer questions involved in 
shell-moulding production applications. Factors influencing the cold strength of a shell mould are first 
explored, and an estimate is made of the influence of the type of sand and resin used in a shell on the 
cold shell strength obtained. The hot strength of a shell is also considered, and experimental work to 
determine this strength by means of a hot-bend test is described. The results of this work are linked with 
data available for the strength of a metal casting skin, and from the two sets of data an estimate is made 
of the theoretical metallostatic head which various shell castings can resist. The incidence of segregation in 
a resin| sand mix both in the mix itself and on the patternplate is investigated and its effects are traced. 
The effect of clay is similarly reviewed. Arising out of this work a brief assessment is made of the effect 
of using a precoated sand. Gas defects in a shell casting are next discussed. These are affected by 
shell permeability, so the effect of this factor is considered, and an attempt is made to reconcile differing 
permeability values obtained by different investigators. The gas content of a shell itself is also considered, 
and its variation with resin content is determined experimentally. Bearing in mind the factors previously 
examined, the surface finish of shell-moulded castings is discussed. This is considered to be influenced by 
the sand grain-size and the behaviour of the shell mould gas, as well as by the particular metal cast. 
Shell closing is reviewed, and theoretical work done on shell-closing methods and materials is related to 
practical conditions. It is pointed out how closing techniques are influenced by individual foundry 
operating conditions, and it is shown how a theoretical understanding of exact requirements has influ- 
enced the development of a practical sand-shell mould closing technique in the Authors’ foundry. Its 
application is described. The running and feeding techniques used for shell-moulded castings are briefly 
considered, and their application discussed. Similarly the casting structure produced is considered, and 
methods used for altering it are examined. A short section is included on practical aspects of pattern- 
plate design and cost in relation to theoretical requirements, and a brief analysis is made of the relative 
fields of influence of shell moulding and the CO; Process in the foundry. The Paper concludes by show- 
ing how the work is intended to provide a greater insight into the physics of shell moulding, while at 
the same time being applicable and of use, as 4 short term policy, in practical shop-operation. 








Shell moulding was first used in Germany’, and 
received wide publicity about four years ago. Since 
then, as it had been realized that many problems are 


Albert Braybrook was born on 
December 28, 1922. in Sheffield, 
and educated at Sheffield Junior 
Wechnical School. He attained 
an associateship in ferrous 
metallurgy at Sheffield Uni- 
versity in 1948. Since 1939 he 
has worked with William 
Jessop & Sons, Limited, Shef- 
field, in the refractories section 
and is now in charge of all 
refractory control and develop- 
ment for melting furnaces and 
foundry work. He is an asso- 
ciate member of the Institute 
of British Foundrymen and an 
associate of the Institution of 
Metallurgists. 


inherent in the process, it has tended to fall into 
some disfavour®. Indeed, there is now a danger 
that the difficulties and disadvantages of shell 
moulding, particularly in comparison with the 
recently developed CO. Process* are being so 
strongly stressed, that a picture is being built up 
which is distorted in the opposite direction to that 
originally presented. In fact, the danger now is 
probably that shell moulding is, in England at least, 
being undersold rather than oversold. 

The approach to shell moulding adopted by the 
group of companies with which the Authors are 
associated, was to carry out considerable research 
work on shell moulding: while at the same time 
establishing shell-moulding techniques for some 
processes, such as magnet production, wher2 


* British Exchange Paper given at the International 
Foundry Congress at Diisseldorf in September, 1956 
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clear-cut and immediate advantages were evident. 
Castings shell moulded in grey iron and bronze are 
shown in Fig. 1, while steel castings are shown in 
Fig. 2. The aim was to lay a foundation which 
would permit the informed exploitation of shell 
moulding, and it has resulted in the establishment of 
a body of theoretical knowledge which has been, 
at each stage, linked with practical development. 

The work described here is of an interim nature, 
to the extent that ancillary work is still going on, 
but it forms a coherent picture of the work to date. 
It is hoped that its presentation and discussion now 
may assist in its future application to shell-moulding 
techniques. Equally, the work was carried out in 
close contact with production and with the aim of 
applying it, as a short term policy, to shop practice. 
For this reason, with tests designed to be repre- 
sentative of works practice, scatter is observed in 
some of the results. More recently, however, more 
accurately obtained data, showing less scatter, have 
become available* °, and these results are frequently 
compared with those used by the Authors in 
developing a theoretical and practical understanding 
of the shell-moulding process. 


SHELL STRENGTH 
Sands Used 


Much has been written about the types of sand 
which may be used in shell moulding.® ”*° There 
is general agreement that, if a fine surface-finish is 
required, the sand should be fine, and a low clay- 
content is also desirable. Gradings showing the 
types of sand used by the Authors are shown in 
Fig. 3, and their origin is as follows :— 


No. 1. Redhill F. 

No. 2. Unwashed Chelford. 
No. 3. Unwashed Minimum: 
No. 4.° Redhill H. 

No. 5. Washed Minimum. 
No. 6. Arnolds 2A. 


The sand grain shapes are shown in Fig. 4, where 
a photograph of the resin used is also included, 
for comparison. From these it is evident that the 
sands usually have medium angularity, the co- 
efficient of angularity being about 1.1. The effect 
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Fic. 1.—Shell-moulded castings made in 
grey iron, nodular iron and bronze. 


of the grading of the sand used on the 
shells produced is considered later, 


Cold Strength 


The cold strength of a shell is not 
markedly dependent on its curing time” 
or temperature®, provided that it is not 
grossly undercured. Neither does the 
strength vary greatly with the resin used, 
when modern resins are employed’, 
although earlier resins did show differ- 
ences‘. The cold strength, measured as 
modulus of rupture, which is the “ ulti. 
mate tensile stress” corresponding to a 
bent beam, is, however, dependent upon 
the amount of resin used, and also, in part, on the 
grain size of the sand employed, as shown in Fig, 5, 
The resin contents specified there, relate to sand 
resin mixes which are made up (to correspond with 
works practice) by adding to a sand, amounts of 
resin corresponding to 4, 6, 8, 10 and 15 per cent. of 
the weight of sand originally present. From Fig. 5 
it is evident that, although a fairly wide scatter is 
encountered, the cold strength of shells from all the 
sands varies approximately linearly with resin 
content up to about 7.4 per cent. resin. At this 
point, the strength with the finer sands continues 
to increase steadily, while that with the coarser sands 
increases much less rapidly. Possibly the strength 
variations shown at about 13 per cent. resin content 
are due to differing clay content of the sands used. 
However, the clay content-of all the sands used is 
under | per cent. Therefore it is considered more 
probable that increased bonding is possible with 
the smaller size particles; the resin lenses bonding 
the sand grains increasing in area with increasing 


Fic. 2.—Shell-moulded castings made in steel. 
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resin content much more quickly when a fine 
orained sand is used than when a coarse-grained 
sand is employed. Other investigators*: ° do, how- 
ever, find that the ultimate tensile strength of a 
shell is dependent on the type of sand used. This 
effect is probably due to two causes. The first is 
that these investigators often used sands with higher 
clay-contents than those employed by the Authors. 
The second it that their techniques, using a con- 
trolled tensile test strip, prepared under laboratory 
conditions, were probably more accurate than those 
of the Authors who used bend tests, which simulated 
most nearly production type conditions. 


Hot Strength 


Many methods of casting a shell mould are used. 
Some installations depend on casting shells verti- 
cally, with shot backup", while other foundries, 
producing similar’ size castings, prefer to cast hori- 
zontally”. One of the factors influencing this 
decision is the strength of the shell mould. 

In practice, it is not the cold strength of a shell 
that is of primary importance. The most important 
factor is the hot strength of the shell. Immediately 
metal is poured into it, the shell mould begins to be 
heated up, the resin at the shell face burning, and 
its combustion products being forced out through 
the shell. The temperature rise of the outside of 
the shell in these circumstances may be noted. 
From it the apparent thermal diffusivity (a) of the 
sand used in the shell can be calculated”. It is 
found that this is greater than the diffusivity calcu- 
lated from the thermal constants of the sand, pre- 
sumably due to the effect both of the transport of 
heat by gases, and also to the exothermic nature 
of the resin. However, this effective increase in 
diffusivity does not affect the total solidification 
time very much: with gravel backup, there is a 
decrease in total solidification time in shell, as com- 
pared with sand castings, of the order of 10 per 
cent.”. 

The strength of a phenol-formaldehyde resin 
shell mould up to about 400 deg. C. has been 
determined by a rising temperature flexure strength 
test, the specimen being centrally loaded, and then 
heated from 20 deg. C. at a fixed rate (3 deg. C. per 
min.) until fracture occurred. The temperature of 
fracture was then noted. The results are shown in 
Fig. 6. From this it will be seen that, under the 
conditions of slow heating employed in this test, 
Shell strength falls off rapidly above about 
150 deg. C. This temperature is very low, being 
well below the curing temperature employed for 
the shells, although conditions, particularly as 
regards the period of time for which the shell is 
held at an elevated temperature, are different from 
those used during curing. It should also be noted 
that these results applysto shell moulds made with 
phenol-formaldehyde resin binders. There is evi- 
dence that these are more heat resistant than those 
employing binders based on urea-formaldehyde™. 

It is also possible to determine the shell strength 
above 400 deg. C. This was done by carrying out 
a series of hot bend tests, in which the specimens 
were charged, centrally loaded, into a hot furnace. 
The time required for the specimens to fracture 
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was then recorded. The results are shown in Fig. 7 
where all the shells fractured at a load correspond- 
ing to a modulus of rupture of 41 + 2 Ib. per sq. in. 
Calculating the temperature of the centre of the test 
piece at fracture, taking « for the sand as 0.005 c.g.s. 
units, it is found that, in the case of the 700 deg. C. 
and 800 deg. C. points, at the time of fracture the 
temperature of the test-piece is substantially uni- 
form. This is not the case with the specimen charged 
at 900 deg. C., however. Thus the true modulus of 
rupture for this later test-piece will be substantially 
lower than 41 Ib. per sq. in. because, at fracture, 
the centre of this test-piece is below 900 deg. C. 

To find the temperature at which the shell loses 
its strength the thimble test" is employed. This 
shows that the shell is very weak at 800 deg. C. 
This temperature refers to a short time test, with 
a heating rate of over 50 deg. per sec. It gives a 
breakdown temperature which, as would be ex- 
pected, is higher than when a slower heating rate 
is employed’. The thimble test also indicates that 
the reduction of shell strength at about 800 deg. C. 
is quite sudden, because for a given shell thickness, 
the penetration time is not markedly dependent on 
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Fic. 3.—Cumulative gradings of sands used in shell 
moulding and in shell-moulding tests. 





Key: @ sand No. 1 (Redhill F), No. 2 (unwashed Chelford), 
@ No. 3 (unwashed Minimum), © No. 4 (Redhill H), @ No. 5 
(washed Minimum), Q No. 6 (Arnold’s 2A). This key also applies 


to subsequent Figs. 


the load used. This view has been further corrobor- 
ated by the agreement with practice of findings 
deduced from it. For these reasons it is considered 
that the relation between temperature and strength 
of a shell operative in shell moulding may be repre- 
sented, to a fair approximation, by the curve shown 
in Fig. 8. It should be pointed out that the hori- 
zontal portion of this curve corresponds, with a fair 
degree of accuracy, to a modulus of 40 Ib. per sq. in. 
Thus the ultimate tensile strength, taken by approxi- 
mate analogy with cold tensile tests‘ as 0.75 x 
modulus of rupture is 30 lb. per sq. in. 


Calculations 


From the earlier data, and from a knowledge of 
the rate of heating of a shell mould, calculable from 
the effective thermal diffusivity’, the variation in 
strength of a shell mould as a function of time after 
pouring a casting may be approximately calculated. 
Making assumptions which are detailed later, it is 
now possible to calculate the approximate size of 
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Fic. 4 (part)—Photomicrographs (x10) of sands used (see also facing page). 
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casting sections that may be cast, without backing, 


under various metallostatic heads. This is done for 
steel. First, however, the physical process of shell- 
mould casting will be briefly considered. 

When metal is cast into a shell mould, it immedi- 
ately begins to solidify and form a metal crust 
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Fic. 5.—Relation between cold modulus of rupture 
and resin content for various shell-moulding 
sands. 

Cure temperature, 350 deg. C. Cure time, 1 min. 
which thickens at a rate approximately the same as 
does the metal skin on a sand casting’. This latter 
rate is known". Initially the metal is supported by 
the shell mould. Later, as the shell heats up and 
collapses, the casting must, be supported by its solid 
outer skin. Thus, in an,unbacked shell, the com- 
bined strength of the shell and the solidified metal 
skin must at all times be sufficient to withstand the 
metallostatic pressure on the casting, until the entire 
casting section has solidified. To obtain values for 
this combined strength it is necessary to know, as 

a function of time after casting :—(a) the tempera- 

ture of the shell; (6) the thickness of the solidified 

metal-skin; and (c) the strength of the solidified 
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Fic. 4 (see also facing page).—Photomicrographs 
(x 10) of the sands and resin used in the tests 
described. (Key to sand numbers below 
Fig. 3.) 


metal-skin. It is also necessary to know the strength 
of the shell at elevated temperatures. 

In calculating the strength of a shell mould 
during the casting process, the first step is to calcu- 
late the rate at which the shell is heated up. To 
do this the thermal diffusivity of the shell is taken 
as 0.084 c.g.s. units”. It is found that the whole 
of the shell achieves a temperature of over 
200 deg. C. in about 2 sec. after metal is poured 
into it. Correlating this with the strength of a 
shell at elevated temperatures, shown in Fig. 8, it is 
evident that, after the first 2 sec. the shell has a 
modulus of 40 Ib. per sq. in. This corresponds, as 
outlined previously, to an ultimate tensile stress of 
about 30 lb. per sq. in. Thus, from a knowledge 
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Fic. 6.—Relation between testing temperature and 
modulus of rupture in slow heating test. 
Sand No. 4, 5.66 per cent. resin. Cure temperature, 350 deg. C. 
Cure time, 1 min. A indicates shell bowed by over } in. but not 
fractured. x indicates shell fractured. 
of the temperature of a shell mould, its strength 
may be calculated. 

It is also possible to determine the mean ultimate 
tensile strength of the metal skin formed on a sand 
casting, in terms of the time after casting. This is 
shown in Fig. 9, which is derived from work done 
by Hall'*. When the variation in strength of the 
shell mould and the casting skin are both known as 
functions of the time after casting, the pressures 
which each of these components can resist can 
also be found, as functions of the time after casting. 
The sum of these pressures represents the maximum 
permissible pressure if the casting is not going to 
run out. This pressure can be found for a simple 
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spherical casting where, assuming the shell is thin, 
the following relation exists'® : — 
_ 78t 
, “R 
where s = maximum membrane stress, R = mean 
radius of circumference, P = maximum internal 
pressure (assumed uniform), and t = shell thickness. 

Assume, as is fairly typical of a shell mould, that 
t = # in. 

Using the strength figures given in Fig. 8, and 
calculating the rate of heating of the shell, maxi- 
mum permissible pressures at various times after 
casting, for any value of R, may be plotted as 
described, assuming a casting temperature of 1,500 
deg. C. This is shown in Fig. 10a and 10b for 
spherical castings of 2 in. and 6 in. radius respec- 
tively. It will be seen that for the 2 in. radius 
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Fic. 7.—Relation between testing temperature and 
time required to fracture in rapid heating-test. 


Sand No. 4, 5.66 per cent. resin, modulus of rupture, 
41 + 2 Ib. per sq. in. 


sphere the maximum permissible pressure is 9 Ib. 
per sq. in:, corresponding to about 36 in. steel head, 
while for the 6 in. radius sphere the maximum 
permissible pressure is 3 lb. per sq. in., correspond- 
ing to about 12 in. steel head. Hence the former 
casting may be made vertically and unbacked, while 
the latter will need backing. A similar effect to 
decreasing R is achieved by inserting wire supports”, 
where the effective span of the shell beam which 
resists metal break-through is much reduced. In 
addition the chilling action of the wire supports 
increases the rate of thickening of the metal skin, 
affording increased strength. 

The treatment given here is, of course, greatly 
simplified, both in the calculation of temperature 
distribution in shell and casting, and also in the 
mechanical treatment, where both shell and casting 
walls are assumed to be thin. A major assumption 
made is the simplification of the treatment of the 
heating of the shell, where the effect of gas evolu- 
tion and resin burning is simulated by using a 
larger value of « than corresponds to the value 
of « for sand alone. Also the value of the tensile 
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strength of the solid metal-skin soon after Casting 
is deduced by extrapolation. Again, the derivation 
of the ultimate tensile strength of a sheli from jt; 
modulus of rupture is made by using a somewhat 
arbitrary correction factor. Such treatment jg 
nevertheless, useful, because it makes use of estab. 
lished data and applies them to practical instances 
It has been used by the Authors as an adjunct to, 
thought not a replacement for, practical experience 
in determining the way a particular shell casting 
should be made. : 
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Fic. 8.—Relation between modulus of rupture and 
shell temperature used for calculations of shell 
strengths at elevated temperatures. 


Sand No. 4, 5.66 per cent. resin. 


Cure temperature, 350 deg. ( 
Cure time, 1 min. 


In production, more important factors than those 
caused by the simplification of the theoretical treat- 
ment as presented here, are encountered. These are 
as follows:—(a) the presence of re-entrant angles 
in the shell; (b) the nature of the metal cast; (c) the 
curing of the shell, and (d) resin segregation. 
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Fic. 9.—Relation between ultimate tensile stress of 
solid metal skin and time after pouring for 
steel. Steel composition: C. 0.2, Si. 0.3, and 
Mn. 0.6 per cent. 


The presence of re-entrant angles in a shell is 
important, since it causes the formation of hot 
spots, and these act as points of weakness. They 
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Fic. 10.—Relation of strength of shell and solid-metal skin to maximum permissible pressure for 
spherical shell-moulded castings (a) sphere radius 2-in., and (b) sphere radius 6-in. 


Steel composition: C, 0.2, Si, 0.3, Mn, 0.6 per cent. No. 4 sand, plus 5.66 per cent. resin. 


will, therefore, markedly reduce the resistance of a 
shell to metal penetration, decreasing the theoretical 
metal head which the shell can resist. Metal pene- 
tration is also markedly dependent on the metal 
cast. This is first affected by the casting tempera- 
ture, metals having a high melting-point being more 
prone to breakouts. But the melting point of the 
metal cast is not the only criterion, and charac- 
teristically searching metals must be cast under a 
low metal-head, or trouble will be encountered. 

Shell curing is also important. If a shell is cured 
at a high temperature it tends to fail by cracking. 
As the metal is poured into the shell, it is brittle. 
By contrast, an undercured shell tends to fail by 
bending, cracks appearing in the shell only after 
considerable distortion has taken place. This is 
shown in Fig. 11, which depicts such’ shells which 
have been loaded as part of a hot bend test. In 
Fig. 1la bending alone has occurred, while Fig. 11b 
shows the onset of a certain amount of shell crack- 
ing. This hot distortion is also a function of the 
resin content of the shell*. The result of casting 
in a shell capable of hot distortion, and with in- 
sufficient support, is shown in Fig. 12. 


Cure temperature 350 deg. C. Cure time, 1 min 


Resin Segregation 


Shell strength is also influenced by resin segre- 
gation. This can occur either as segregation within 
a sand mix or as segregation at a pattern face, or 
both. It has been investigated by suitable sampling, 
as described, and determination of the resin content 
of the sample by obtaining the loss on ignition to 
constant weight, at 1,000 deg. C. Segregation at 
the pattern face was investigated by sampling the 
shell for a depth of 0.05 in. at the face and at the 
back. Determination of resin content gave a value 
of 6.1 per cent. at the face and 5.0 per cent. at the 
back, for a shell containing an average of 5.7 per 
cent. resin. The shell was cured for 1 min. at 
350 deg. C. This segregation of resin at the pattern 
face was confirmed qualitatively by microscopic 
examination of the fractured shell, an examination 
which also showed that, as expected, there is closer 
packing of the sand grains at the face of a shell 
than at the back. 


In determining the segregation of resin in a 
sand/resin mix, two mixes of 1 cwt. of sand were 
made by mixing in a rotary mixer for 15 min. each. 


Fic. 11.—Shell beams loaded for hot-bend test show ing stages in the hot failure of the test pieces (x 3). 














These were then spread out in uniform piles, which 
were sampled at 12 different positions, as indicated 
in Fig. 13. Results are given in Table I, where 
the positions in the table correspond to the positions 
from which samples were taken. It will be seen 


TABLE I.—Segregation in Resin/Sand Miz. 











Nominal 














Calcu- | 
resin, lated Values obtained. Average,| Range, 
per resin, per cent. per cent.) per cent. 
cent. per cent. 
6 5.66 5.20 5.50 5.15 5. 5.26 | 0.70 
5.50 4.85 5.15 5.3 
| 5.30 4.95 
8 7.40 7.17 7.17 6.92 7.27 7.02 0.50 
7.02 6.97 6.87 6.92 
7.27 
6 — 5.45 5.45 5.55 5.70 5.45 5.45 0.40 
Precoated 5.70 5.30 5.30 5.45 5 
5.30 5.30 





that ranges of 0.5 and 0.7 per cent. were obtained. 
To check that this was approximately followed 
throughout, random pairs of samples, from top and 
bottom of various sand mixes were taken, using 
1 cwt. of a series of sands with different resin per- 
centages. Results are given in Table II. Here a 
maximum range of 0.90 per cent. is encountered, 


TABLE II.—Segregation Samples of Various Resin/Sand Mizes. 
eee vw _ 


Nominal | Calculated| Values obtained. 








resin, resin, —— -—_—_—_——-| Average, Range, 
per cent. | per cent. Top Bottom, | percent. | per cent. 
per cent. | per cent. 
4 3.85 4.29 3.39 | 3.79 | 0.90 
6 5.66 | 4.51 | 4.31 | 4.41 | 0.20 
8 7.40 6.93 6.73 | 6.83 0.20 
10 9.10 8.99 9.59 |; 9.29 0.60 
15 13.04 12.88 12.28 | 12.58 | 0.60 





and, although this is probably exceptional, a range 
of 0.6 per cent. is not unusual. A further series of 
tests was then carried out in which shell plates were 
made by a standard dumping process. These were 
sampled from the centre of each quadrant, with 
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Fic. 12.— Surface of shel. 
moulded casting s!iowing the 
effect of hot shel! distortion 
x 2). 


results given in Table IIL | 
will be seen here that the segre- 
gation encountered leads to a 
range of about 0.75 pes cent, in 
resin content at different parts 
of the shell. This is of the same 
order as the segregation origin- 
ally present in the sand/resin 
mix, and suggests that the major 
resin segregation encountered in 
a Shell, apart from segregation 
already existing in the mix 
before investment. 

The obvious way to overcome 
segregation is to employ a pre- 
coated sand, where every effort 
is made to ensure that resin and 
sand are evenly mixed. Results for a precoated sand 
containing nominally 6 per cent. resin are, there- 














Fic. 13.—Sampling positions used in segregation 
testing of sand mix. 


fore, included in Table I and Table III. It will be 
seen that segregation is reduced, and on this 
TABLE III.—Segregation Samples from Shells of Various Resin Contents, 





Nominal | calculated | Values obtained, | Average, Range, 








Resin, | resin, per cent. | per cent. | per cent. 
per cent. per cent. | 
4 | 3.85 4.34 3.59 4.14 3.89 | 3.99 0.75 
6 5.66 5.05 5.76 5.00 5.00 5.20 0.76 
10 | 9.10 9.99 10.20 10.20 9.60 10.00 0.60 
6! _ 5.70 5.80 5.65 5.95 | 5.77 0.30 
Pre- | 
coated 





account alone, precoated sand would present 
advantages. Additional advantages of increased 
strength are also obtainable from a precoated sand. 
These are considered later. Using a precoated sand 
does not, however, entirely eliminate segregation. 
Probably the resin segregation in a precoated sand 
is a reflection of sand segregation, since a concen- 
tration of finer particles of sand in one part of a 
shell would lead to an effective increase in resin 
concentration there if. all the sand particles were 
uniformly coated. 


(To be continued) 


REFERENCES. 
1 J. Croning, German Pat. App. C.58787, P.A. 48679. 
2 H. Brown, FOUNDRY TRADE JOURNAL, 1955, 99, No. 2030, 85 
3 A. Talbot, FOUNDRY TRADE JOURNAL. 1955, 98, No. 2021, 559. 
* R. G. Powell, C. M. Adams and H. F. Taylor, A.F.S. 
Preprint No. 54-45. 

















1954, 





gr 
in 
fa 


m- a= en a Gb oe ee. eee 














56 


shell. 
? the 
rtion 


It 
egre- 
to a 
it. in 
Parts 
same 
‘igin- 
resin 
lajor 
2d in 
ation 

mix 


ome 
pre- 
ffort 
and 
sand 
here- 


v. 


1954, 





DECEMBER 20, 1956 FOUNDRY TRADE JOURNAL 729 


sp. A. Taylor, J. Brit. Cast Iron Res. Ass., 1954, 5, 502. 
+B. N. Ames, Proc., Inst. Brit. Foundrym., 1953, 46, A 35. 
J, L. Rice, FOUNDRY TRADE JOURNAL, 1955, 98, No. 2010, 259. 


‘J. G. Steinbach, Foundry, Cleveland, 1955, 83, No. 8, 104. 
*R. K. Jackson, FOUNDRY TRADE JOURNAL, 1954, 97, No. 1994, 597. 
B. H. C. Waters, FOUNDRY TRADE JOURNAL, 1955, 98, No. 2022, 


u R. H. Herrmann, Foundry, Cleveland, 1955, 83, No. 10, 102. 

2 R. H. Herrmann, Foundry, Cleveland, 1955, 83, No. 4, 90. 

1 R. F. Morey, H. F. Bishop and W. 8. Pellini, Amer. Foundrym., 
1954, 25, No. 4, 46. 


“uM. F. Drumm, A. Fm. Soc., 1953, Preprint No. 53-30. 

8 Z, Samsonowicz, Przegl. Oldewnictwa, 1955, 5, 228. 

 H. S. Carslaw and J. C. Jaeger, ‘* Conduction of Heat in Solids,” 
Oxford, 1947, p. 40. (Oxford University Press.) 

“ ¢, W. Briggs and R. A. Gezelius, Trans., A. Fm. Ass., 1935, 43, 274 

1 H. F. Hall, Spec. Rep., ron St. Inst., Lond., 1936, No. 15, 65. 

w R, J. Roark, ‘“‘ Fomulas for Stress and Strain.” New York and 
london, 2nd Edn., 1943, p. 259. (McGraw-Hill Book Co., Inc.) 

*# A, Emmerson, Proc., 1.B.F., 1954, 47, B15. 


# Anon., G. E. Shell Moulding Manual, p. 17. 


Seecks . 


Increase in the total value of manufacturing 
industry's stocks and works in the third quarter of 
this year is largely due to the increase in the value of 
materials and fuel. The increase of about 2 per cent. 
compares with rises of about 4 per cent. and 3 per cent. 
in the first and second quarters respectively. For the 
first nine months of the year the increase was about 
9 per cent., compared with about 11 per cent. in the 
same period of 1955. 

There was no change in the value of stocks of 
finished goods during the third quarter, and only a 
small increase in the value of work in progress, states 
the Board of Trade Journal. While most industry 
groups showed only small changes in stocks, a large 
increase was reported for companies in metal manu- 
facture, a group including iron and steel. 


Metal Industries’ Increased 





New DSIR Grant 


The Department of Scientific and Industrial Research 
has agreed to make an annual grant to the National 
Institute of Industrial Psychology for the next three 
years toward the cost of its programme of research. 
The conditions resemble those attached ‘to the grants 
made by the Department to the Industrial Research 
Associations in that the grant, up to a maximum of 
£8,000 a year, is related to the amount of grant-earning 
income in the form of membership subscriptions and 
special contributions toward the general research pro- 
gramme which the Institute can raise from industry. 
In view of the importance of human factors in pro- 
ductivity, the Department has in recent years extended 
its interest to the scientific study of human as well as 
technical problems ; the new grant offers to the Insti- 
tute the opportunity of developing the collaborative 
research approach which the experience of the indus- 
trial research associations in many industries has 
demonstrated to be so fruitful. 





Cupola Explosions 


The actions of stopping,a cupola blast and the 
opening of the tuyeres shpuld be simultaneous, or 
again, the opening of the tuyeres should precede the 
shutting off of the blast. 

There is a risk of an explosion happening if the 
sequence of operations is reversed, that is to say if the 
tuyeres are opened some time after the blast has been 
shut off. The carbon monoxide in the cupola enters 
into the tuyere box and wind belt and may mix with 
air to form a critical proportion which will explode 
In contact with a flame. Recent accidents in France, 
Says Fonderie have shown that the precaution cited 
ls amply justified. 


\ 


Exhibition of Colour Photography 


Adolf Morath, the well-known colour photographer, 
will be holding an exhibition of colour photographs at 
the Tea Centre, Lower Regent Street, Piccadilly, 
London, S.W.1, from January 29 to February 7. The 
exhibition is being officially sponsored by the Man- 
chester Guardian, and the opening ceremony will be 
performed by Professor Sir Albert Richardson, 
K.C.V.O., R.A., M.A., D.LITT. It will consist entirely 
of large-size direct-colour prints, and is believed to 
be the first exhibition of its type. Only recently, 
through the introduction of a new negative coiour 
process by the Agfa concern, has it been possible to 
make such large direct-colour enlargements. Among 
the many subjects on view will be scenes from the 
British steel industry, the oil industry in Kuwait, 
copper mining in Northern Rhodesia, atomic-power 
engineering, pictures of a newspaper in production 
and portrait studies. Admission is free. 


Oil-fired Water I Heaters 


A new range of two domestic oil-fired water heaters 
and a central heating boiler, produced by Newton, 
Chambers & Company, Limited, of Thorncliffe, near 
Sheffield, represent some new developments in the use 
of oil-firing for the home. 

The two Redfyre domestic water heaters have iden- 
tical output (maximum 20,000 BTUs per hour) but 
provide alternative water-storage capacities of 22 and 
33 gallons. A feature is that the storage cylinder is 
an integral part of the appliance, thus obviating the 
need for the usual copper storage tank. Fabricated 
in stainless steel, these heaters are equally suitable for 
hard or soft water. Both units provide abundant 
domestic hot water, with additional capacity for up to 
30 sq. ft. of radiators. Alternatively, if used exclusively 
for radiators, heating capabilities are 100 sq. ft. of 
radiator surface. 


Census of Distribution 
In order to provide full safeguards for traders, the 
Board of Trade have made an Order imposing restric- 
tions on the disclosure of information relating to indi- 
vidual undertakings obtained at the forthcoming 
Census of Distribution. The Order provides that there 
shall be no disclosure without the written consent of 
the person carrying on the undertaking, except for the 
purposes of taking the Census, or for the purpose of 
any proceedings for an offence under the Statistics of 
Trade Act, 1947. The restrictions imposed are addi- 
tional to those imposed by that Act, in that disclosure 
to other Government Departments. is prohibited. The 
Order is’ the Census of Distribution (1958) (Restric- 
tion on Disclosure) Order, 1956 (S.I. 1956, No. 1860). 
Copies can be obtained from HM Stationery Office, 
Kingsway, London, W.C.2, and branches, or through 

any bookseller (price 3d. or by post 5d.). 





TVA Orders British Transformers 


Two of the largest three-phase transformers ever 
built have been ordered by the Tennessee Valley 
Authority from the English Electric Company, Limited, 
for TVA’s new power station at Gallatin, Tennessee. 
Their capacity is 345,000 kva. each and they are to 
transform the generator pressure of 22.5 kv. up to the 
transmission voltage of 165 kv. 

The value of the contract is over £300,000. The 
transformers ill be built in the English Electric works 
at Stafford and they will form one of the heaviest 
loads ever shipped from Britain. 











S and L Profits Rise 


Sales of Stewarts and Lloyds, Limited, for the year 
to September 29, 1956, rose over £16,000,000 to 
£114,100,000. The consolidated trading profit, after 
£2,544,000 (£2,357,000) for depreciation, is £3,200,000 
higher at £16,523,000. The net profit is £8,517,000 
(£7,060,000). 

Further progress was made with modernization, de- 
velopment, and extension of the works in the UK, 
and gross fixed assets increased by £3,642,000 over the 
year. Since October 3, 1953, the increase is £16,479,000. 
The balance of UK capital expenditure schemes, in- 
cluding commitments in respect of contracts of 
£11,400,000 approved by the directors, was approxi- 
mately £27,018,000. UK net current assets were 
higher by £4,874,000. 

Particulars of the proposals regarding the capitaliza- 
tion of reserves (for which Treasury consent has been 
received), and a £10,000,000 increase in the authorized 
ordinary capital, will be issued early in the New Year. 
There is no present intention of issuing any of this 
capital. The final ordinary dividend is 124 per cent., 
making 174 per cent. less tax, thereby consolidating the 
previous year’s bonus of 24 per cent. 


Woodhall-Duckham’s £2,000,000 
Coking Plant 


Another coke-oven installation for the Vanderbijl 
Park works of the South African Iron & Steel 
Industrial Corporation, Limited, is to be made by the 
Woodall-Duckham Construction Company, Limited. 
The value of the order is about £2,000,000. 

This is the ninth battery of W-D Becker coke ovens 
to be ordered by Iscor and the fourth within the last 
two years. It comprises 55 ovens, as does the battery 
now nearing completion at Vanderbijl. Two further 
batteries of 51 ovens are also under construction at 
the Pretoria works. The total value of the four con- 
tracts approaches £6,000,000. 

In addition to the battery and machines, the new 
contract includes a complete by-product recovery plant, 
coal-blending and handling and coke-handling plants, 
and civil engineering work. When this plant is com- 
pleted the Vanderbijl Park works will carbonize about 
3,600 tons of coal daily. 





Unemployed Rate Up by 11,000 


Revocation of the Notification of Vacancies 
Orders is largely responsible for the drop in the 
number of people placed in work by the Ministry of 
Labour. Employers are no longer required to engage 
workers through employment exchanges. There are 
fewer unfilled vacancies, partly because of the credit 
squeeze, which has made labour more readily avail- 
able for new work. 


Ministry of Labour figures show an increase of 
11,000 in manufacturing industries (including metal 
manufacture, 1,000; engineering, metal goods, and pre- 
cision instruments, 5,000) and a fall of 37,000 in the 
basic industries (mining and quarrying, 1,000 down). 
Of the 265,000 unemployed on November 12, 253,000 
were wholly unemployed and 12,000 temporarily 
stopped. 

About 23,051,000 were in civil employment at the 
end of October, against 23,084,000 in September, and 
23,101,000 in October, last year. ~ 
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New Patents 


(Copies of complete specifications are obtainable from +) 
Patent Office Sales Branch, 25, Southampton Buildings 
Chancery Lane, London, W.C.2, price 3s.) 08. 


760,154, American Smelting & Refining Company, 12 
Broadway, New York, USA. pi 
A continuous-casting process. More particularly jt 
refers to a process of the type in which an improved 
surface in the casting is obtained, as well as Other 
physical characteristics. The invention claims that nop- 
eutectic and non-peritectic alloys can be cast so as to 
eliminate the rough surface caused by low melting com. 
ponents which in the solid state are harder than the 
body of the casting, and which in prior processes bleed 
to and freeze on the surface of the casting. In addition, 
a step for elimination of surface imperfections cast by 
turbulence in the molten metal immediately before 
freezing, such as are encountered with moulds having a 
free-metal surface into which the molten metal is intro- 
duced as a free-falling stream, is included in the pro- 
cess. 


760,226. Regie Nationale des Usines Renault, 8-10, 
Avenue Emile Zola, Billancourt (Seine), France, 
and Ste. des Hauts Fourneaux et Forges D’Allevard, 
12, Rue de la Rochfoucald, Paris (Seine), France, 

A machine for casting metals under pressure in which 
various steps in the operation of the machine are auto- 
matically controlled in a predetermined order and at 
predetermined times. 


760,233. Norman Stern, 77, Fairview Avenue, Great 
Neck, New York, USA. 

A method of making a coloured metallic composition. 
A non-ferrous metal and a pigment, having a higher 
melting point than the metal and capable of being 
dispersed in the metal, is put into a crucible or other 
vessel. The mixture is heated to a temperature at which 
the metal melts and intermingles with the pigment to 
hold the latter in a dispersed condition and which is 
below the melting point of the pigment. The mixture 
is then solidified. 


760,242. Gebr. Bohler & Company, A.G., Elisabeth- 
strasse, 12, Vienna, 1, Austria. 

Plans for the continuous casting of metals and alloys 
into one or more billets. In the casting stand of the 
plant a travelling grab is provided which lifts the ladle 
up to the level of the pouring platform, hooks the 
tipping trunnions of the ladle into their tilting bearings, 
and then slowly tilts the ladle at an accurately, adjustable 
one pour the molten metal into one or more chill 
moulds. 


760,245. British Industrial Plastics Limited, 
House, 1, Argyle Street, London, W.1. 

New and useful amino-plastic resin preparations and 
also improvements in the manufacture and preparation 
of foundry moulds and cores in which amino-plastic 
resins are used as bonding substances. The amino- 
plastic resins concerned are especially those which are 
derived from the condensation of urea (and derivatives), 
cyanamide, dicyandiamide, melamine with an aldehyde, 
preferably formaldehyde. 

Chlorine-containing compounds have been found by 
the patentees to be remarkably effective in reducing or 
eliminating after erradiation, the offensive odours often 
associated with the decomposition of amino-plastic 
resins at high temperatures in foundries. These 
chlorine-containing compounds are principally chlori- 
nated aliphatic hydrocarbons. 


Ideal 











1956 


1M. the 


dings 


A 1 20, 


rly it 
Toved 
Other 
. Non- 
aS to 
Com- 
n the 
bleed 
ition, 
st by 
fore 
ing a 
ntro- 
pro- 


3-10, 
ce, 
ard, 
Nee, 
hich 
uto- 
1 at 


reat 


on. 
her 
ing 
her 
ich 

to 

is 
Ire 


th- 
ys 
lle 
he 
5S 


ll 





DECEMBER 20, 1956 


FOUNDRY TRADE JOURNAL 


731 


Shrinkage Defects in Grey-iron Castings* 


Discussion at Cardiff of the Paper by I. C. H. Hughes M.Sc., A.I.M. 
and J. H. Gittus, B.Sc. 


After the Authors had briefly reviewed their findings, general discussion at the 
meeting began by considering inoculation and its relation to graphitization| 


shrinkage phenomena. 


Later, the effect of steel-scrap additions to the cupola 


charge was bracketed with the same subject. It appeared there was confusion of 

thought as to the réle of manganese and pouring temperature; it seemed that unless 

high manganese was associated with a high pouring temperature there was a 

danger of shrinkage and inclusion defects, especially in thin-section castings. On 

the other hand high manganese was advocated for high-duty iron castings. Other 

topics included the desirability of cooling as uniformly as possible and written 
comment on several controversial matters followed. 


The Paper was presented at the Cardiff con- 
ference of the Institute of British Foundrymen by 
Mr. Hughes, who said that, in spite of much pub- 
lished work, knowledge of the factors which affect 
shrinkage and porosity in grey-iron castings was 
still far from complete. The Authors had tried to 
present a review of a number of common variables 
on the occurrence of shrinkage supported by the 
results of research work in progress at the British 
Cast Iron Research Association. An attempt had 
been made to keep the Paper at a fairly practical 
level, but at the same time the Authors had not 
hesitated to include experimental results and com- 
ment relating to the sequence of solidification and 
its influence on the shrinkage of the iron. 

The experimental results reviewed generally re- 
ferred to medium- and light-section castings and no 
claim was made that they would apply to heavy 
castings. It must also be borne in mind, they said, 
that applicability in the foundry of the results of 
research was not always obvious, because whereas 
the research worker could study the effect of one 
variable at a time, the foundryman ‘could see only 
the combined effect of a large number of variables. 


Inoculation 


Mr. H. B. HuGHEs, opening the discussion, said 
that contributions from the British Cast Iron Re- 
search Association were a regular feature of the 
Institute’s conferences, and the usual high standard 
had definitely been maintained in the present Paper. 
In some foundry experiments which he had carried 
out six years ago, it had been his experience that 
shrinkage of the irons that were inoculated as com- 
pared with those which were not had tended to 
change from the internal to the external type. He 
was unable to say whether the total shrinkage was 
greater or less, but it certainly indicated that the 
shrinkage defects became more obvious in the 
castings in the inoculafed iron than in castings 
which were not inoculated. 

A comparison had been made between the solidi- 
fication expansion of ordinary flake-graphite iron 
and that of nodular-graphite iron: what difference 
was there between a flake-graphite iron that had 
*Paper printed in the FOUNDRY TRADE JOURNAL, July 19, 1956. 
The Authors are members of the research staffs respectively of the 


—— Cast Iron Research Association and the Mond Nickel Company. 
Amited. 


been inoculated and one that was not inoculated? 

Mr. J. H. Gittus, in reply, said that results 
reported in the Paper under discussion indicated 
that inoculation could cause internal porosity. 
Non-inoculated castings which did not exhibit this 
defect, frequently had superficial beads of exuded 
metal, and the weight of evidence of this effect was 
so pronounced that it seemed reasonable to con- 
clude that porosity had formed at an early stage 
during the solidification of both inoculated and 
non-inoculated castings, but that in the non- 
inoculated castings, the voids had been refilled by 
an internal movement of liquid metal, which sub- 
sequently manifested itself by exuding through the 
skin of the casting. Such a theory, coupled with 
the findings experienced in the Paper, might lead 
one to anticipate a difference between the external 
expansions of inoculated and non-inoculated cast- 
ings, acting on the assumping that if the solidifica- 
tion expansions were not relieved by the displace- 
ment of liquid metal into previously-formed shrink- 
age defects, then they would cause an expansion of 
the entire castings. Unfortunately, the method used 
for making the relevant measurements suffered from 
inaccuracies and experimental error sufficiently 
great to mask the small differences anticipated, and 
in fact, no significant variation in ‘solidification 
expansion, attributable to inoculation had as yet 
been discerned. 


Mr. D. FLEMING said his remarks had been 
prompted by those of the last speaker, and he 
believed it was common foundry experience that 
shrinkage tended to move from internal to external 
sink effects as the steel content of the initial cupola 
charge was increased. The latter was a change 
which in common practice was often simultaneously 
carried out with a change towards inoculation prac- 
tice. If his memory of Mr. H. B. Hughes’ published 
work served him well, when Mr. Hughes did his 
inoculation he also increased the steel content of 
his base charges. It would be of interest if that 
could be confirmed. 


He also wished to stress one of the concluding 
remarks, namely, that much more work had been 
done on the newer materials, such as nodular iron, 
than on phosphoric irons, although the weight of 
phosphoric irons cast in this country was still vastly 
greater than possibly any other. 
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_ Mr. H. B. HuGues confirmed that the observa- 
tion made by Mr. Fleming in regard to his work 
was quite correct. 


Defects in Relation to Steel Charged 

Mr. I. C. H. HuGues said there was one point 
which he wished to add, namely, that some of the 
surface defects which increased with increasing 
inoculation were defects which, when they 
occurred, caused consternation in the foundry; for 
example, local sinking and drawing in the castings. 
He and his co-Author had also shown that inocu- 
lation caused increased sinking of that type, and 
they were aware that it caused increased drawing 
as well. Drawing and sinking were defects which 
were usually very obvious. It might be that that 
type of external defect had sometimes been 
observed after inoculation in castings which were 
liable to show it, whereas if one had a casting 
where draws were not likely to occur, it was possi- 
ble that inoculation would increase the porosity 
without making draws obvious on the surface. 

With regard to steel additions to the cupola 
charge, he believed it was common experience in 
quite a lot of foundries that additions of steel had 
led to increased shrinkage defects, even when such 
additions had been fairly small. When one made 
a small addition of steel to a pig-iron charge in a 
cupola, one was altering, by a small amount, a 
large number of variables. If one merely changed 
the pig-iron, one would probably use one of lower 
carbon but higher silicon, whereas when steel was 
added it lowered the carbon and the silicon content 
and might also alter the percentages of other con- 
stituents present; it also altered the characteristics 
of the charge. He was certainly willing to accept 
at its face value the observation of a number of 
foundrymen that small additions of steel had caused 
increased trouble with defects due to unsoundness. 


Manganese and Pouring Temperature 

Mr. Rocers said the Paper had rather shaken 
some of his ideas. One point he particularly 
wished to raise was the question of manganese con- 
tent, and the other was pouring temperature, which 
was what the majority of foundrymen were really 
interested in. His experience was that the two 
things were linked together, and probably that was 
why a different conclusion was arrived at in the 
Paper, where it indicated that a high manganese- 
content would give less porosity but result in sink- 
ing on the surface.* He was a believer in high 
manganese, and thought the soundness of iron and 
steel castings was very much dependent upon the 
manganese content. He had never met the sinking 
on the surface of castings with a high manganese- 
content, and wondered whether it was because the 
Authors had linked up the question of pouring 
temperature. If one poured at a lower temperature, 
of course there would be sinking. It had really 
shaken him to see the statement by the Authors 
that they were getting a higher proportion of in- 





* Authors’ foot-note: Mr. Rogers was under a misapprehension at 
this point; im fact the Paper indicates that manganese reduces sinking 
and porosity, thus confirming his own experience. 
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ternal porosity in their K-bars when p iring at a 
high temperature, and wondered whether practical 
foundrymen would confirm that. 

He had recently had an experience with som. 
castings of slides for lathes, which had to be per. 
fectly sound and possess a mirror finish, and he 
had been completely baffled by the fact that there 
suddenly began to occur a considerable amount oj 
trouble with porosity in ‘those castings. After 
making an investigation, he noticed that an elderly 
moulder was quietly picking up scrap with a shovel 
and tipping it into the ladle to cool down the metal, 
the consequence being that a number of those cast. 
ings had been rejected on account of porosity. Since 
that had been noticed and metal had been poured 
direct as hot as it was possible to get it, by super. 
heating the cupola first before commencing 
operations, there had been no trouble whatsoever, 
proving that high manganese and high pouring 
temperature were beneficial. 

Mr. Gittus, in reply, said it was very heartening 
to hear that Mr. Rogers’ experience of manganese 
confirmed what had been reported in the Paper. A 
glance at Table II of the Paper would show that as 
the manganese content was raised from 0.36, which 
was fairly low, to 1.47 per cent., which was 
abnormally high, the number of K-bars which had 
porous fractures decreased, and at 1.14 per cent, 
Mn, none of the K-bars had porous fractures and 
the depths of sink had not only been reduced to 
nothing but in fact the castings had started to bulge. 
In the hot region where sinks had occurred pre- 
viously, raising the manganese content caused them 
to be replaced by slight bulges—which was why 
there was an entry in the table of —0.1. There 
had been no important prior reference in the 
literature of systematic studies being carried out on 
this effect of manganese, despite the fact that it 
was one of the common elements in cast iron, and 
it was very gratifying to hear that Mr. Rogers 
experience confirmed the present work. 


Turning to the subject of pouring temperatures, 
he was afraid the conditions under which they had 
been obliged to carry out their experiments were 
only a very crude approximation to those which 
existed in the cupola melting furnace. All their 
test castings had been poured from metal taken 
from an oil-fired crucible furnace. It had been 
shown that if one raised the temperature in such 
a furnace, then the amount of porosity observed 
in the castings was diminished. If there was a 
parallel between the temperature of the metal in the 
furnace they had used and the temperature of the 
metal as it came out of a cupola then it would be 
correct to extrapolate from their own experience 
to the experience of a foundryman in that particular 
connection, and to say that running a cupola in 
such a way as to produce metal of comparatively 
high temperature they would expect that condition 
to minimize the occurrence of internal porosity. 
This, in fact, was what the previous speaker had 
said. On the other hand they had found that high 
pouring temperatures—again in the special context 
of the crucible furnace—were a bad thing, and that 
by pouring at a high temperature one produced 
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internal porosity. Whether or not that would apply 
io cupola-melted material would have to be the 
sibject of further experiments. 


Value of Uniform Cooling 


Me. J. L. FRANcIS, speaking entirely of cupola- 
melted irons, said he had always felt (and his ex- 
perience went to prove) that for high-class engineer- 
ing castings it was almost impossible to have the 
icon too hot from the cupola, and he felt—and he 
had seen it published many times—that more 
wasted castings had been formed from pouring 
with iron at low temperature than ever had been 
from metal which was at very high temperature. 
One big reason for that was that when pouring with 
, “hot” iron, one got a more uniform cooling 
throughout the mould in which the casting was 
being made—and most engineering castings un- 
fortunately had variations of section; in other 
words, one did not get the extreme of thin castings 
cooling much more quickly than the thick castings. 
A kind of heat reservoir was provided by the 
metal and a more uniform cooling of thick and 
thin sections was the result. 

The Paper appeared to be somewhat confusing in 
regard to inoculation. Most irons which. were 
inoculated were, of course, produced from the use 
of steel scrap in the cupola charge. For any given 
quantity of steel scrap, if that iron was tapped and 
poured without inoculation one did not get the 
same degree of graphitization nor the kind of 
formation of graphite that one got after inocula- 
tion. If the amount of graphitization was increased 
by inoculation that should decrease the contraction 
and therefore, there should not be such a high 
degree of internal porosity. Also, with steel scrap 
in the charges and without inoculation, one tended 
to get under-cooled graphite; with inoculation the 
under-cooling was suppressed and one got flake 
graphite, which again should be advantageous, and 
if one took the same iron before and after un- 
inoculation, it should show in the second case less 
internal porosity due to liquid shrinkage. 


Manganese 


With regard to manganese, he agreed with the 
remarks made by Mr. Rogers. He had personally 
always advocated that manganese up to | per cent. 
was a good thing in high-duty engineering castings; 
it improved the machinability and closed the grain 
of the casting. Apparently, there was now another 
factor which apparently worked against the adop- 
tion of high manganese, namely, its association 
with shrinkage defects. It had been mentioned 
by the late Mr. F. J. Cook and recently had been 
raised again by other workers. Thus manganese 
seemed good in one respect and not so good in 
another, but if one searehed through the literature 
it would be found that nearly all high-duty iron was 
fairly high in manganese content—between 0.75 
and 1.0 per cent. 

Mr. Gittus, in reply, thanked Mr. Francis for 
his very interesting comments. Taking the last 
point first, with regard to the prior mention of the 
effect of manganese on shrinkage defects in the 
literature, the Authors had referred, of course, to 
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accounts of systematic experiments in which, under 
otherwise more or less uniform conditions, increase 
of manganese content had been shown to influence 
the shrinkage characteristics of castings. They were 
aware that engineering castings commonly had rela- 
tively high manganese-contents, and that advice was 
frequently given that metal of high manganese- 
content, and (if he dared to mention it) also high 
nickel-content, produced a more closely-knit struc- 
ture in the casting. 

Turning to inoculation; the important effect of 
incculation appears to be to cause an increase in 
the number of eutectic cells, i.e. it was a type of 
grain refinement. It appeared to be generally true 
that the greater the number of such cells, the 
more prone were iron castings to contain porosity. 
In fact, if a series of castings was made in irons of 
practically identical composition, but solidifying 
with a varying number of such cells (per unit 
velume), then this effect could be demonstrated. 
For example, irons treated by the Ti/CO. process 
to produce very few cells hardly ever exhibited 
porosity, whereas nodular irons, containing very 
many eutectic cells, were very prone to contain 
shrinkage defects. Ordinary flake-graphite’ iron 
castings occupied a position intermediate between 
these extremes, but one still observed that anything 
which increased the number of eutectic cells in such 
irons (e.g. inoculation) also increased this tendency 
t. exhibit internal porosity. 


WRITTEN COMMENT 


A written contribution was then read by 
Mr. M. M. HALLetT, from Mr. E. Longden, who 
was unable to be present. 

Mr. LONGDEN wrote that under the heading 
“Practical Applications,” the Authors appeared to 
express considerable dissatisfaction with the results 
to date in basing solutions in regard to recurring 
foundry defects on metallurgical fundamentals. 
Their general findings on the behaviour of the 
various elements in the constitution of cast iron 
were very useful and, to a large extent, confirmed 
the observations of many workers who had studied 
cast iron over the past two decades. He felt sure 
the task set for them was incapable of a settled 
solution, in the sense of the production of com- 
mercial castings. Merely to remember the re- 
searches into the effects of trace elements on metals 
laid bare the magnitude of the problems. One 
would expect to have greater success in solving 
liquid-shrinkage defects in the purer alloys or cast 
steels. There had been a galaxy of researches by 
quite a number of workers recently, but it would 
still be necessary for the foundryman to produce 
the 96 per cent. of acceptable castings by methods 
devised by him and handed down to him from past 
foundrymen. The supervising foundryman would, 
he felt sure, feel some sense of gratitude to the 
workers in that perplexing subject of defects in 
grey-iron castings; especially when the consumer, 
or engineer, could be assured that the scientists 
were perplexed, too, and that some defects should 
be tolerated in a better spirit than hitherto. As yet, 
the reasoning of the foundryman was not influenced 
by electrical or mathematical analogies, but by 
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simple observation and experience as to the in- 
fluence of certain definite qualities of metal, design 
and mould materials on the soundness of the cast- 
ing. To do that, he studied gating and feeding to 
Suit varied conditions. Those comments could be 
considered as of an empirical nature, lacking 
scientific background, but the foundry industry as 
a whole was still producing very good castings. 


Other Matters 


On page 12 of the preprint, especially, in para- 
graphs (a), (b) and (c) the Authors were very frank 
when they stated that the whole subject of defects 
could not clearly be defined, or words to that 
effect. In Fig. 2, the Authors described the middle 
test-bar marked S as a sink on the top surface. 
From the photograph it would appear to be affected 
by gas inclusions—blow-holes. The left-hand bar, 
marked S, might be the result of gas and not true 
liquid shrinkage. The influence of re-entrant 
angles and atmospheric pressure at those points 
might mask the findings somewhat. 


On page six of the preprint, the Authors had 
stated that ball castings made in green-sand were 
larger than those made in dry-sand and contained 
larger defects than those made in dry-sand. He 
himself was pleased to have that confirmation of 
his findings that the stronger the mould the greater 
the soundness of a grey-iron casting. By that, 
previous statements of Gittus on the rigidity and 
expansibility of the sand walls were now contra- 
dicted. Over the past 33 years, he (Mr. Longden) 
had given scores of examples in lectures and written 
matter in confirmation of his opinion that the 
soundness of cast iron (normal cast-iron that 
cooled to the grey condition) was very much in- 
fluenced by the kind of mould that was employed. 
A green-sand casting (excluding very thin castings) 
would yield the maximum unsoundness because 
the walls of the mould yielded to the ferro-static 
pressure and shell expansion of the cast iron due 
to graphite growth at the point of solidification. 
A dry-sand mould provided a greater resistance 
than green-sand, a loam mould still more resistance, 
and a metal mould the greatest resistance of all. 
Thermal conductivity and mould gas also played 
a part. 

In reply to Mr. LONGDEN’s contribution, the 
Authors wrote that they were very pleased to re- 
ceive Mr. Longden’s incisive discussion of their 
work and to note his general conclusions as to the 
scope of the problem and the directions in which a 
solution may most profitably be sought. They felt 
that the findings they had presented completely 
supported the previous statements of Géittus, 
although Mr. Longden suggested that another con- 
clusion could be applied. They felt that the results 
reported on the influence of the mould on shrink- 
age formed a natural extension of Mr. Longden’s 
own published work, which laid a foundation for 
a more detailed study of mould effects. 
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Manganese and Sulphur 


Mr. H. J. V. WILLIAMS wrote that he was Most 
interested in the Paper but thought some reference 
should have been made to the recent work by the 
BCIRA on the effect of high manganese in assqqj. 
ation with sulphur and/or low pouring-temperature 
If in an attempt to cure shrinkage, high Manganese 
were used, then sub-surface blowholes might resyjt 

THE AUTHORS replied that they were in sympathy 
with Mr. Williams’ point of view and perhaps 
reference might have been made to the dangers 
which might be associated with high manganese. 
contents. The work of Tonks” which had recently 
been published had shown that with increased 
manganese and sulphur contents, there was 4 
danger of blowhole’ formation, manganese-sulphide 
segregation and sand and slag inclusions in grey 
irons, especially when using low pouring-tempera. 
tures. For these reasons, persons making grey-iron 
castings from the cupola would be well advised to 
avoid manganese contents greatly in excess of those 
required to balance the sulphur content unless 
adequate pouring temperatures were used. In the 
present Paper, an attempt had been made to record 
findings on the influence of manganese content on 
soundness and the Authors had suggested that in 
certain castings high manganese-contents promoted 
soundness, but they had not recommended that in. 
creased manganese-contents be used to cure 
shrinkage troubles, since they were aware that such 
increases might well lead to other defects of the 
type described by Tonks. Nevertheless, they were 
of the opinion that when more information was 
available, it might be found expedient to avoid 
particularly low manganese-contents in certain 
specific instances where the danger of blow-hole 
formation was remote. 

Mr. P. J. WAKEMAN wrote asking what dimen- 
sions of plate, bosses and running system the 
Authors found most helpful in their work (ref. 
Fig 8), and what would be the effect of varying 
these dimensions: (i) In the same proportion; (ii) 
with increasing ratio of boss size to plate thickness, 
and (iii) with varying runner dimensions. In 

addition, did the Authors consider this test to be 
equally suitable for experiments on both low- and 
high-phosphorus irons? 

In reply to Mr. Wakeman’s queries, the 
AuTHorS referred to an earlier report by Mr. 
Hughes”, which described the dimensions of the 
plates with bosses mentioned in the present Paper. 
In the illustration to which Mr. Wakeman referred, 
the plate was 7%-in. thick with a boss 14-in. dia. 
Increasing the size of the boss relative to the thick- 
ness of the plate would increase the sinking. 
Experiments to determine the effect of running con- 
ditions were not yet complete. The Authors 
believed that these test-pieces were suitable for 
studying any irons which were normally used for 
making light-section castings. 


ADDITIONAL REFERENCES. 

19 Tonks, W. G.: “‘ Sub-surface Blowholes in Grey Irons and their 
Association with Manganese-sulphide Segregation.’’ American Foundry- 
men’s Society, Preprint No. 56-23, 1956. 

20 Hughes, I. C. H.: BCIRA Journal of Research and Development, 
1955, 5 (April), 616-627. 
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Buying Castings 
Advice Given to Purchasing Officers on Choosing a Supplier 


Mr. Kenneth Marshall, M.a., the director of the 
Council of Ironfoundry Associations, in a lecture to 
the Purchasing Officers’ Association, outlined the 
factors governing the purchase of castings as 
follow : — 

First, he said, there was the question of size, as 
the buyer was clearly limited by the size of the 
casting required and by its complexity of design. 
There were foundries which could undertake par- 
ticularly large castings and vice versa. It was 
commonsense, that, where foundries were in other 
respects equal, one foundry might be better laid 
out than another for producing the casting size 
required. Then service conditions would limit the 
choice of a castings supplier, because of the impor- 
tance of quality, of inspection and reliability in ser- 
vice of the type of engineering requirement, and 
these factors were perhaps even more important 
than the price quoted. The number-off would deter- 
mine the choice, because if the order was for very 
large numbers, with a firm, steady market, it might 
put that casting within the range of the mechanized 
foundry with an entirely different method of pro- 
duction and at a possibly lower cost. 

Geography was also a consideration, because 
many of the smaller foundries relied on their ability 
to provide service on the spot, and quick delivery 
of replacement castings was a primary factor. If 
the choice were to be made scientifically, and there 
was available a list of foundries, the buyer would 
eliminate those which were too specialized for his 
purpose, where the casting was too big or too small, 
too complicated or too simple, or the grade of 
iron was too special or too common for a par- 
ticular foundry. The same consideration applied 
where it was thought the amount of metallurgical 
control in a foundry was inadequate for the 
purpose. 


Sources of Information 

In discovering the capabilities of the various 
firms, Mr. Marshall said, he proceeded from the 
obvious course of consulting directories or buyers’ 
guides. Buyers could interview travellers who 
called, or those whom they knew; visit exhibitions 
where they could gain a general impression of 
some of the personnel and output of a given firm, 


and consult advertisements, trade literature and 
films. Films about foundry processes could be 
supplied on loan on application to his office, and 
could be viewed at group or regional meetings of 
the POA. Members could also consult trade asso- 
ciations or research associations, such as the British 
Cast Iron Research Association or the British Steel 
Castings Research Association, for advice on par- 
ticular requirements. Once the choice had been 
narrowed, he would strongly recommend a visit to 
the foundry selected to inspect the facilities and 
production methods. 

The final choice would be dependent upon price, 
quality and delivery, but no one of these three 
factors should be allowed to dominate the situation. 
Trouble had often arisen from _ circumstances, 
admittedly beyond the buyer’s control, where for 
instance, delivery had been the prime consideration, 
but the quality had suffered because the foundry 
to whom the work had been entrusted had not been 
truly capable of taking it on. Price might be a 
secondary consideration in relation to delivery, but 
when a founder went to the expense of providing 
patterns there was engendered a feeling of obliga- 
tion to continue buying from that foundry; this 
might be a serious factor later on. The buyer 
should consult the founder at an early stage in the 
development of a new product. He should ascer- 
tain whether the design was right, not only from 
his own, but from the founder’s angle. Large 
savings which could be made at this stage would, 
perhaps, not be possible subsequently. 

As a final example of the kind of understanding 
that could be reached, he said he knew of one 
foundry which recently had its costings completely 
“vetted” by outside aid. As a result, some of its 
prices went up, and some down, and some work the 
founder was forced to give up altogether. The 
founder faced a difficult problem when he had to 
raise his prices to some of his oldest customers, 
but he “grasped the nettle,” and such was the 
degree of confidence between him and the buyers, 
that in each case he got his increased price and the 
customer was more assured of continuity of sup- 
plies than previously. Had the supply firm con- 
tinued to lose money the customers might have 
had to go elsewhere at short notice. 








Hint on CO. Gassing 

A leaflet received from Gibson Engineering (Sales) 
Pty.. Limited, of 466 to 470, Wilson Street, Redfern, 
Sydney, Australia, contains‘ a useful suggestion for 
overcoming the problem of#getting uniform hardening 
in CO, gassed cores, because the gas, in a normal 
gassing, does not flow through the thicker bodies of 
sand or into pockets of sand to start the reaction that 
results in hardening. The cure is simple and merely 
involves the insertion of the largest possible size of 
brass-slotted core vents into the coreboxes at the 
points where the gas is failing to penetrate. Where the 
contour is curved the slotted cores can be filed to fit. 


South Durham Steel’s Extensions 


If the requisite certificate is obtained from the 
Board of Trade, Eston Council will approve com- 
prehensive plans for extending the Fleet Works 
of the South Durham Steel & Iron Company, 
Limited. 

The plans include a 586-ft. extension to the existing 
riverside wharf and new handling plant; new sintering 
plant; a blast-furnace gasholder; a coke-oven gasholder; 
a high-pressure boilerhouse with cooling tower control 
plant and oil storage tanks; soaking pit buildings, and 
a bridge span over the coast railway, 36 ft. wide by 
98 ft. in length. 
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Use of Oxygen in Blast Furnaces 


Economics of Enrichment in America 


Cupola blast enrichment with oxygen has been the 
subject of a certain amount of experiment and discus- 
sion in this country, both as regards its technical merits 
and the overall economics. A pre-requisite, of course, 
is the availability of moderately pure oxygen in quan- 
tity at a price which renders its use attractive. This 
latter requirement has to some extent at least been 
fulfilled at many steel foundries, where the “ oxygen 
blow” of molten steel is practised, though this only 
requires intermittent supply of oxygen. 

For cupola-furnace operators the following extract 
from an American report on oxygen enrichment in 
blast-furnace operation is of interest. The “ tonnage” 
oxygen plant at the works concerned—Weirton Steel 
Company, a subsidiary of the National Steel Corpora- 
tion, Pittsburgh—has been in operation some five years 
producing a daily oxygen output of about 450 tons for 
blast-furnace and steel-furnace operation. During the 
period some 650,000 tons of 95 per cent. purity oxygen 
has been produced, of which about 550,000 tons has 
been used for. the enrichment of blast in pig-iron 
production. 


General Observations 


A comprehensive report on this plant is the subject 
of a paper recently presented to the American Iron and 
Steel Institute by Julius H. Strassburger of the 
National Steel Corporation. In the course of this 


contribution the author, after dealing with the general 
subject, summarizes the economics of oxygen enrich- 
ment of the blast as follows :— 

The use of oxygenated air, he states, results in 


increased iron production with a lowering of cost, and 
although increased tonnage is obtained there is no 
increase in gas velocities up the stack; this results in a 
proportionate decrease in flue dust in pounds per ton 
of iron. With a coke saving of 25 to 50 Ib. per ton 
of iron with 2 per cent. oxygen enrichment, the top 
gas temperature is about 28 deg. C. less and cooling 
losses, etc., are reduced per ton of iron, with greater 
throughput. 

The CO:CO, ratio is maintained in about the same 
proportion with oxygen enrichment as with normal air, 
but the calorific value of the top gas is increased due 
to the reduction in nitrogen with use of oxygen. Where 
a furnace would normally have a top gas of about 
90 to 92 B.Th.U. per cub. ft., with 2 per cent. oxygen 
enrichment. the top gas has a heating value of 98 to 
100 B.Th.U. per cub. ft. This results in a higher gas 
credit to the blast furnace per cubic foot of wind 
blown and also produces a more desirable and richer 
gas for use under boilers, stoves, soaking pits and for 
coke-oven heating. 

The cost of producing oxygen, the author recalls, 
consists mainly of steam and labour. With the 800-lb., 
425 deg. C. steam supply at Weirton, approximately 
3,100 lb. of steam is required per ton of oxygen pro- 
duced. The oxygen cost, including amortization of 
the plant, is well under the $5.00 per ton oxygen cost 
figure. 


Operating Details 

Regarding the effect of oxygen enrichment on the 
blast-furnace linings, the staff has had considerable 
experience at Weirton, inasmuch as No. 1 furnace was 
blown out in 1953, No. 2 furnace in the fall of 1954 
and No. 3 furnace was blown out in March of 1956. 
These furnaces had produced on a single lining respec- 
tively when blown out, the following outputs: No. 1 
(ceramic hearth), 3,115,000 tons; No. 2 (carbon hearth), 
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3,336,000 tons; No. 3 (carbon hearth), 3.493.000 tons, 
There was, states the author, definitely no d trimental 
effect noted on either the hearth, bosh or stack lin 

Regarding operating data, this is given for N 
furnace which has a hearth diameter of 25 ‘t. 6 in: 
bosh diameter, 28 ft. 6 in.; stock-line diameter 
19 ft. 4 in.; bell diameter, 14 ft. 2 in.; height abov; 
iron notch, 92 ft.; working volume (bottom > closed 
bell to centre-line of iron notch) 39,560 cub. ft. 4 
summary of a month’s operating data for this furnace 
is as follows: Days operated, 31; oxygen enrichment 
1.5 per cent.; moisture, 6 gr. per cub. ft.; wind blown 
75,000 cub. ft. per min.; equivalent wind, 80,400 cub, ff 
per min.; hot-blast temperature, 627 deg. C.; top heat, 
138 deg. C.; blast pressure, 18.7 Ib. per sa. in.; aver. 
age daily scrap-free iron production, 1,426 tons: coke 
per ton of iron, 1,670 Ib.; dry flue dust, per ton of 
iron, 80 Ib. 

Notes from the Branches 
South Africa 

A “standing room only” notice had to be hung on 
the door at the November meeting of the South 
African branch of the Institute of British Foundrymen, 
when some 70 members were present under the chair- 
manship of the president, Mr. G. F. Alexander. The 
lecture, entitled “A Basic Guide to the Successful 
Application of Non-destructive Testing to Castings,” 
was presented by Mr. C. W. H. du Toit of the South 
African Bureau of Standards. Before the lecture com- 
menced, Mr. du Toit and some colleagues demon- 
strated various types of non-destructive testing equip- 
ment which included magnetic-particle method, 
penetrant-dye, portable X-ray and gamma-ray equip. 
ment. 

The lecturer defined the purpose of non-destructive 
testing as follows: ‘ Non-destructive tests detect and 
evaluate defects or measure strength and _service- 
ability of parts without damaging the test object.” He 
made it clear that they differed from proof and sample 
tests because in proof tests, the objects are loaded with 
a test load. Suitability is assessed by non-failure under 
such a load. In sample tests a selected number of 
objects are taken from a batch and destroyed. Their 
performance is regarded as evidence of the quality of 
the batch. 

Mr. du Toit stressed the importance of correlation 
between service life and the property measured, that is, 
for example, the relationship between a_ shrinkage 
cavity in a casting and its mechanical strength in 
general, so as to be able to answer the question. 
“When is a defect so serious that a product must be 
rejected? * The lecturer concluded by stating that the 
way to obtain maximum benefit seemed to be to apply 
non-destructive testing judiciously in an attempt to 
achieve a set target of quality and quantity and to take 
action on the non-destructive testing results found. 
Testing without remedial or preventive action was s0 
much money wasted. What action had to be taken 
was naturally the problem of the individual foundry. 

Mr. D. Lion Cachet proposed a hearty vote of 
thanks to Mr. du Toit and suggested in his humorous 
way that the existence of non-destructive testing in the 
foundry was similar to the presence of a catfish in the 
herring catch—in that it kept the foundryman on his 
toes to ensure that non-destructive testing would not 
reveal casting defects. 


ings, 
0, 2 


NicHott & Woop, LimitTeD, machinists and foundry 
chaplet makers, announce a change of address to 
Netherton Works, Holmfield, Halifax, telephone num- 
ber Halifax 64484. 
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Equipment & Supplies 


Sand-testing Accessories 


Standardized test-specimens and testing methods are 
being extended to sands bonded with sodium- silicate- 
hase binders cured with carbon-dioxide gas. Thus, 
sand-testing equipment manufacturers realizing the 
growing interest in the CO, Process, have met this need 
for evalua ating binders, sand mixtures, curing rates and 
gas volumes, in terms of sand properties, by developing 
accessories for use with their standard apparatus. In 
this country, Ridsdale & Company, Limited, Newham 
Hall, Middlesbrough, have developed accessories on 
the lines shown in Fig. 1. They consist of a perforated 
base and clamp into which a tensile test-core—pre- 
pared by ramming in the standard manner—is 
transferred for gassing. Similarly, for the 2-in. dia. 
2-in. high sand specimens, a circular gassing cup is 
available. It is recommended that the latter be used 
in conjunction with the split-type of specimen tube 
as this facilitates stripping of the specimen after 
gassing. As most foundries using the CO, Process 
already possess the necessary reducing valve ‘etc., it is 
considered the new accessories are the only additional 
items required. 


American equipment 


In America, the Harry W. Dietert Company, of 
9330 Roselawn Avenue, Detroit 4, Michigan, have 
made available the equipment shown in Fig. 2. It 
consists of a pressure-reducer*, flowmeter, and gassing 
fixtures for the standard 2-in dia. by 2-in. tall test 
specimen, the 14-in. by 2-in. tall specimen for elevated 
temperature testing and the standard tensile-strength 
specimen. Split-specimen tubes are recommended for 
both the cylindrical specimens. The flow meter is 
calibrated in terms of gas flow at atmospheric pressure 
from 0 to 15 litres per minute. With an adjustable and 


* It should be pointed out that in this apparatus the threads used 


in the valve connections to the CO, cylinder may be different from 

those in the U K.—Editor. 

Fic. 1.—COz2-Process sand-testing accessories (and 
method of application) developed by Ridsdale 
& Company, 


Limited. 
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Fic. 2.—CO.-Process sand-testing accessories de- 
veloped by the Harry W. Dietert Company of 
Michigan, USA. 


controlled rate of gas flow, the total amount of gas can 
be easily calculated. The test specimens are formed 
and tested with standard equipment, so that properties 
of CO, Process sand mixtures can be readily compared 
with other types of sand mixtures. 
Ramming Device 

For producing standard 2-in. and 1% by. 2-in. sand- 
specimens rammed to any desired “ green” hardness, 
the Dietert concern has placed on the market a rammer- 
weight adjustable-drop attachment. This accessory can 
be easily mounted on a standard test-piece sand-rammer 
where it may be set to produce any effective cam rise 
up to 2 in. By varying the cam rise, the operator may 
change the height from which the rammer weight is 
dropped to produce test specimens rammed to the same 
“* green ” hardness as that used in the particular foundry. 

This is likely to be an important aid in obtaining 
correlation with casting defects, as it enables the sand 
laboratory to determine the physical properties of the 
sand when it is at the same degree of compaction as 
is used in the foundry. 


CO, Injector for Cores 


Known as the TRM CO, Injector, the machine shown 
in Fig. 3, of German origin, is marketed in UK and 
Eire by Foundry Suppliers, Limited, 25a, Cockspur 
Street, London, S.W.1. It was developed because, 
hitherto, the maximum efficiency of coreblowers could 
not be utilized, since, in blowing CO.-bonded cores, the 
operations of gassing and corebox opening, which had 
to be done away from the coreblower, took up more 
time than the machine cycle. Using the injector 
machine, it is claimed that the output of CO, cores 
from a coreblower can be substantially increased 
because fast and effortless removal of the corebox from 
the coreblower frees the latter for more shots per hour. 
It also permits auxiliary work on CO, cores to be 
carried out completely automatically, away from the 
blower. ° 
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Fic. 3—TRM CO, Injector, showing the push- 
button control on the edge of the table by 
which the operation cycle—gassing | vibration| 
and stripping—is initiated. The hinged platens 
on which the corebox halves are mounted are 
also shown; the whole corebox assembly is 
pillar mounted so as to swing under the blow- 
ing head of an adjacent coreblower. 


The new coreblowing auxiliary consists of a freely- 
movable, double-jointed arm designed to hold the 
corebox halves and, at the same time, quickly swing 
them in and out of position, After coreblowing, the 
closed corebox is swung on to a table where, on press- 
ing a button, carbon-dioxide is injected into the sand, 
the core is vibrated and then the box opened, the whole 
cycle being automatic. The system may be so arranged 
that, while the first injection/vibration/opening cycle 
is automatically carried out, a second core can be 
blown on the same machine, using a second CO, 
Injector (possibly situated on the opposite side of the 
coreblower) to treat and eject the second core, using 
each corebox in turn. For cores where the auxiliary 
operations of CO, injection, etc., take up even longer 
in relation to coreblower operation, up to four injectors 
can be grouped around the blowing machine and in 
this way it is claimed the maximum machine utilization 
can be secured. 


Self-tapping Inserts 


Increasing application of non-ferrous die-castings in 
some of the weaker alloys has introduced the problem 


DECEMBER 20, 1956 


of providing strong threaded connection 
materials. The most practical means of obt 1ining this 
strength is to increase the shear area and thread resis. 
tance by the use of inserted bushing. For this pur- 
pose, Tappex Thread Inserts, Limited, 46, Hich Street 
Warwick, have produced a patented insert, in the form 
of a self-tapping, self-locking bush. It is designed as a 
permanent fastener in materials which are machinable 
but are of insufficient shearing strength to sustain 
applied loads in threads tapped directly into them, The 
great advantage claimed lies in a combination of sim. 
plicity and speed of installation, high resistance to 
vibration, and great strength. The inserts are avail- 
able in case-hardened cadmium-plated steel, or brass 
and are available in every common size, internally 
threaded to receive BA, BSF, Whitworth, metric and 
UN threaded fasteners of all kinds. 


in these 


Air Compressors 


A new range of air compressors introduced by 
Tecalemit, Limited, is now in full production at their 
works at Plymouth. These new compressors are com- 
pact, attractive and fully automatic, having a displace. 
ment of 9, 12, 18 and 24 cub. ft. and are designed to 
supply air compressed to 185 Ib. per sq. in. maximum: 
they are of the twin-cylinder two-stage-type compressor 
to ensure maximum efficiency at high pressure. All but 
the largest are air cooled, the 24 cub. ft. model being 
water cooled, and inter-coolers ensure that only cooled 
air is delivered to the receiver. An automatic unloader 
is fitted on all models to facilitate starting and the drive 
is by single or multiple V belt, adequately protected 
by a strong steel-mesh guard. An air filter, check 
valve, drain cock and safety valve are also fitted. 


Process Timer 


The PT4 process timer which has been designed by 


Venner, Limited, Kingston By-pass, New Malden, 
Surrey, incorporates a push button for repeating a set 
timing period mechanically. To set the timer, the 
pointer is turned to the required period; the centre 
push button is then pressed when the contacts 
change over and the set timing period commences. At 
the end of this time the contacts change back and the 
timer accurately resets, ready to repeat the period when 
the push button is again pressed. The button revolves 
when the timer is running and incorporates an arrow 
to indicate the unexpired time. Seven timing ranges 
are available from 3 to 60 sec. and 2 to 40 hrs. 


Heat-resistant Material 


E. P. Barrus (Concessionaires) Limited, 12 to 16 Brunel 
Road, Acton W.3 announce they are marketing Devcon 
C which is a liquid consisting of approximately 80 pet 
cent. aluminium and steel and 20 per cent. plastic, to 
which a hardening agent is added. The. mixture is 
poured, and forms, in or around a model. When hard 
it is lightweight, resembles aluminium in many respects, 
and can be worked with general metal-working tools. 
It has a compression strength of over 5,000 Ib. per 
sq. in. at 200 deg. C. 


Crane Jib Extension 


Chamberlain Industries, Limited, of Staffa Works, 
Staffa Road, Leyton, London, E.10, report that they 
now supply a special swan-neck jib extension for use 
with their Staffa 3 ft., 3-ton capacity petrol or diesel: 
driven mobile crane. This extension, which provides 
a clear lifting height of 23 ft. at an outreach of 7 ft. 
9 in. considerably increases the range of the crane where 
light bulky loads are handled. 
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Shotblasting of Cast Iron 
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for Vitreous Enamelling* 


Mr. T. O. G. Wilkes 


“Metallic abrasives” is the general term for the 
specialized materials used in the cleaning, polishing, 
and surface cleaning of innumerable items in many 
trades. They are manufactured in two forms known 
as shot and grit respectively, shot being the rounded 
or more or less spherical particles of metallic 
material, whilst grit consists of the angular or 
cornered particles possessing a multiplicity of cut- 
ting edges. It is metallic grit that is connected with 
the vitreous enamelling industry. 


Advantages of Metallic Grit 


The replacement of sand or crushed stone by 
metallic grit has resulted in several important 
advantages, amongst which is the longer useful 
life of the abrasive material which, in turn, leads to a 
more uniform cleaning blast as the individual 
particles remain closer to the initial grade. A longer 
nozzle life is obtained due to a small expansion of 
the particle stream owing to its greater inertia. Per- 
haps the most important advantage is that of health 
hazard as, with a metallic abrasive, there is no 
danger of silicosis. 

Another important advantage in using metallic 
grit is that in the preparation of the surface of a 
casting prior to vitreous enamelling, a slightly rough 
surface is a help in keying the enamel to the surface 
and this is only obtained by using a metallic grit 
with its numerous sharp cutting edges. 


Manufacture of Metallic Abrasive 


Metallic abrasives in this country are nearly all 
made by the cupola melting of cast-iron scrap. The 
composition of the iron leaving the cupola is as 
follows: —T.C. 2.7 to 2.9, Si 1.0 to 1.5, Mn 0.4 to 
0.8, S 0.15 to 0.25 and P 1.00 per cent. 

A continuous tapping of the cupola is employed 
and the molten metal runs straight from the furnace 
on to a water jet. The jet then breaks the metal 
up into pieces of a suitable size for crushing and 
these pieces fall into a large water tank from which 
they are removed and conveyed to a rotary-barrel 
drier to dry them before rough screening. 

The next stage is the rough screening of these 
pieces to separate the coarse and fine material. The 
larger pieces go to the ball mills for crushing, whilst 
the finer material passes on to the roll crushers for 
breaking down. Ball mills are steel barrels lined 
with tough wear-resisting plates and contain num- 
bers of six-inch balls made from manganese steel. 
The whole mill is rotated and the coarse material 
is fed in at one end, crushed by the tumbling action 
of the balls and removed from the other end of 
the mill as crushed material. This material is now 
passed to a storage hopper before final screening. 
In general, grade 7, 9 and 10 grits are produced 
from the ball mills. 





* Presented to the 1956 Summer School of the Institute of 
Vitreous Enamellers. The Author is on the staff of Bradley’s 
(Darlaston), Limited. 
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The finer material from the blowing tank is fed 
to the roll crushers. A roll crusher consists of two 
large rolls made from manganese steel and the 
material to be crushed is fed between these rolls. 
The crushing action thus obtained breaks down the 
blown shot into small angular particles. The finer 
grades are obtained by this means. From the 
crushers, the grit is conveyed to the storage hopper 
from whence it is moved by elevator and conveyor 
to the screening plant. 


The main screening plant consists of four screens, 
two dealing with the coarser grades, i.e. from reject 
size to a grade 10 grit, and the other two dealing 
with the finer grades from a 12 grit right down to 
a 100 grit. The screens serving the coarse grades 
are of the open Niagara type where the crushed 
material passes over a series of inclined screens 
which retain the coarse and allow the fine to pass 
through. The material retained on the top cloth 
is removed from the lower end of the screen and 
falls into its appropriate hopper. These types of 
screens depend upon vibration to carry out the 
sieving action. The coarse or reject material from 
these screens is emptied from a hopper into a 
mobile container which conveys it to the roll 
crushers where it is crushed to a finer grade. 


The screens dealing with the finer grades are of 
the closed Locker type where the material is sieved 
by a horizontal rotary motion rather than vertical 
vibration. As with the other screens, the graded 
material is passed into separate storage bins. 
Crushed and graded, the metallic grit is weighed 
automatically into one cwt. bags and is stacked 
ready for disposal. ; 


Castings for Vitreous Enamelling 


It is a waste, both of time and money, to attempt 
to vitreous-enamel poor quality and badly designed 
castings. Therefore, it is essential to take into con- 
sideration not only the design of the castings, but 
also the moulding, feeding and running of them 
to ensure that they are as free as possible from 
defects which would impair the smooth finish and 
hold the enamel. 


Design 


When it is known that an iron casting is going 
to be enamelled, then it is important to avoid all 
sharp corners and edges and, wherever possible, 
they should be curved or given a slight radius. If 
the casting is decorative in any way, then the orna- 
mentations should be smooth and not protrude 
from the casting with sharp edges. Holes in the 
castings are best avoided and, if a threaded hole 
has to be incorporated, then use the coarsest pos- 
sible thread. Another matter to control, is that the 
castings are of uniform section and extremes in 
section in any one casting are to be avoided. 
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Shotblasting of Cast Iron for Vitreous Enamelling 
Metallurgical Considerations 


These are really twofold, the first being to ensure 
a supply of clean metal at the correct temperature 
and chemical composition and, secondly, to ensure 
by correct running and feeding methods that the 
finished casting is free from blowholes and other 
defects. 


A suitable iron for producing castings for vitreous 
enamelling would have the following approximate 
chemical composition :—T.C. 2.9 to 3.20; Si 2.0 to 
2.75; Mn 0.25 to 0.50; S 0.05 to 0.10, and P 0.5 to 
1.5 per cent. 


The exact silicon content is, of course, governed 
by the section of the casting, as this increases so a 
lower silicon content can be used. The sulphur 
content is best kept as low as possible, and by the 
addition of soda ash to the ladle, 0.05 to 0.7 per 
cent. should be easily obtained. High sulphur figures 
can lead to both metallurgical and enamelling 
defects and the number of rejects is thus increased. 
Phosphorus is not too important as long as it is 
kept within reasonable limits. The manganese con- 
tent is governed by the sulphur content to some 
extent for a high sulphur percentage requires a 
higher manganese per cent. to avoid trouble. 


Good, clean metal starts-with a correctly worked 
cupola and it is important to see that the correct 
addition of limestone is added to the charge’ and 
that the slag is tapped off from the furnace at the 
appropriate time. A skimming device should be 
incorporated in the metal trough to catch any 
slag which might otherwise go into the ladle. 


Care must be taken not to get any sand washed 
into the mould cavity as this may produce a serious 
surface defect, making enamelling impossible. Cold 
metal should be avoided also, as this gives badly 
finished castings with surface defect. It is essential 
to use the correct sand mixture for moulding as 
badly burnt sand is also often the cause of surface 
defects. 


Treatment Prior to Shotblasting 


The next stage is the removal of gates and risers 
and the grinding smooth of any rough edges. 
At this time, a general inspection of the castings is 
made and the more obvious defects are spotted and 
the castings are rejected if necessary. Sand and 
foundry dirt is removed by shotblasting. 


Then it is often the practice to anneal the castings, 
mainly in order to relieve strains and stresses set ‘ 
up in the solidification of the castings in the mould. 
The heat-treatment process would also release some 
of the gases trapped in the metal as well as removing 
any grease; both of which would, of course, lead to 
serious defects on enamelling. The actual heat- 
treatment consists of heating the castings at tem- 
peratures ranging from 800 to 830 deg. C. It is 
good practice to keep one furnace solely for this 
operation, preferably of the muffle or semi-muffle 
type. From the heat-treatment furnace, the cast- 
ings go to the next process—that of shotblasting. 
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Cleaning by Shotblasting 


Shotblasting performs three tasks in the surface 
preparation of the castings by :— 

(1) Removing foundry sand from every surface 
and corner before annealing; 

(2) removing surface oxide from the casting; ang 

(3) it also slightly roughens the surface which 
aids the enamel to get a firm hold during {using. 


Modern Blast-cleaning Machines 


To meet the wide variety of industrial appli. 
cations, many types of blast-cleaning machines haye 
been developed and these are classified into groups 
according to the type of work for which they have 
been designed. One group deals with the situation 
where the work is of the type requiring individual 
treatment. These machines are used on _ large 
jobs which cannot be handled automatically. A 
second group provides for the rapid cleaning of 
repetition work, whilst another group is: designed to 
meet the production needs of large foundries at 
the proper speed to effect a rapid flow of work. 

Although all these groups of machines vary in 
application, the basic principles of handling and 
cleaning are constant. In general, there are two 
classes of shotblast equipment in use in the clean- 
ing of iron castings and these are (1) the airless type 
and (2) the pressure type. These two classes may 
again be sub-divided into three types of airless 
equipment which are (1) mechanical rotary table, 
(2) mechanical barrel and (3) the mechanical hori- 
zontal-belt type, and four types of pressure miachines 
which are (1) room-type of pressure plant, (2) 
cabinet-type pressure plant, (3) barrel type and (4) 
the rotary-table pressure plant. 


Airless-ty pe Machines 


This type of machine uses the centrifugal force 
of a high speed impeller as the medium for pro- 
pelling the grit against the surface to be cleaned. 
The device, which is called a Wheelabrator, has 
two main advantages over the nozzle-type of pro- 
pellant. The first is that no compressed air is used 
and it is, therefore, possible to eliminate pressure 
tanks, nozzle control valves, mixing tanks, air re- 
ceiver tanks and air compressors requiring large 
electric motors. The second advantage is that the 
area covered by the actual cleaning blast is far 
greater with the Wheelabrator type than when using 
a nozzle—in comparison with a pressure-type shot- 
blast machine using a “%-in. nozzle, the surface 
covered is 160 sq. in. against 19.5 sq. in. with the 
pressure type, or approximately eight times greater 
at any moment. Only 124 b.h.p. is used against 
80 b.h.p. in producing the compressed air required 
to operate a 7%-in. nozzle at 80 Ib. per sq. in. 
pressure. The force of impact is approximately 
the same whichever type of system is used. 

Another type is the rotary-table-type shotblast 
machine either using two tubular steel arms which 
rotate above the castings and through which grit 
is fed under pressure to form the cleaning blast or, 
on other models, a direct type of Wheelabrator is 
used. The castings are placed on turntable grids 
on which they rotate whilst they pass through the 
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blast and emerge on the other side with their upper 
surfaces clean. They are next turned over and 
sent through again to complete the cleaning. 

When thin sectional plates are being shotblasted, 
there is a tendency for them to bend towards the 
blast. It is essential that they are turned over and 
sent through again to correct this defect which would 
otherwise give trouble upon enamelling. The spent 
orit falls through the grids and is collected along 
with the sand and dirt and is conveyed to a 
separator Where the sand and fine grit are removed 
and the coarse grit is put back into the system. 

For ‘smaller robust castings, the barrel-type plant 
is very efficient. Here a Wheelabrator-type of plant 
is used to impel the grit on to the castings and the 
tumbling action caused by the barrel enables all the 
faces of the castings to be cleaned during one pass 
through the machine. The self-emptying action, 
operated by simply reversing the direction of rota- 
tion of the apron, is a very simple method of dis- 
charging castings, especially those which are too 
heavy to be lifted by hand. The power used in this 
machine is surprisingly small. This type of 
machine enables conveyors to be used to the utmost 
advantage for feeding the work to and from it and 
so is useful for production lines with smaller cast- 
ings. 

For removing surface dirt and sand from smail 
flat castings direct from the foundry, and before 
heat-treatment, the conveyor-type of shotblast 
machine is very useful. The castings are placed on 
a rubber conveyor belt and are passed slowly under 
a Wheelabrator-type of plant which cleans the face 
lying upward only. After passing through, the 
casting is removed from the belt and passed back 
and sent through again to clean the other side. It 
may be necessary to pass the castings through the 
machines more than once to obtain satisfactory 
results. One advantage of this type of machine is 
that female labour can often be employed. 

Another application of the Wheelabrator-type of 
plant is its use in a cabinet. The castings are 
carried through the cleaning blast on a conveyor 
system and, after the first pass through, are turned 
and sent through again to clean the other side. 
This machine is not used to the Author’s knowledge 
to any great extent in the vitreous enamelling in- 
dustry. 


Pressure-type Machines 


The main advantage of the pressure-type shot- 
blasting is that the larger types of castings can be 
successfully handled. The room-type of plant is 
most widely used and, here, an operator directs a 
throw of grit against the castings from a rubber 
hose fitted with a hardented steel nozzle with a 
t-in. to 3-in. bore. The*spent grit and sand fall 
through perforations in the floor and pass via an 
elevator to a separator which removes the sand and 
fine grit and passes the coarse grit back into the 
system for further use. 

There are two variations on the shotblast room, 
the first comprises two tables, one of which is 
actually in the room with the castings on it being 
shotblasted, whilst the other table is outside having 
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the cleaned castings removed and dirty castings 
being placed ready for shotblasting. The tables 
are pivoted at the centre and the entire table is 
moved through 180 degreees so that a complete 
change-over is effected. The second variation is a 
single table fixed half inside and half outside the 
room, again continuity of work is the idea, so that 
minimum delay is involved in changing the cast- 
ings after shotblasting. 

Two disadvantages of this type of equipment 
are—the high capital expenditure involved in 
installing a compressor, air storage tanks, mixing 
tanks and nozzle control valves. The compressor, 
of course, also requires a large electric motor and, 
altogether, a more efficient maintenance scheme 
must be envisaged with this type of plant. In all 
shotblast rooms, the operator must be provided 
with protective clothing, including a helmet with 
an independent air supply for breathing. 

Another pneumatic shotblast apparatus which is 
operated on similar principles to these is the hand 
cabinet. This is on a smaller scale than the room- 
type and deals in the main with small castings. The 
operator is outside the cabinet with his arms 
through apertures in the front of the apparatus to 
enable him to manipulate the shotblast hose on to 
the castings. It also permits him to alter the posi- 
tion of the castings inside the cabinet. A glass 
window in the front of the cabinet enables the 
operator to see his work. 

The last type of pressure equipment is the 
rotating barrel. This will only deal with the smaller 
castings which are placed in a barrel which rotates 
in a dust-proof cabinet. The blast of grit is directed 
into the barrel at either end and the tumbling action 
ensures that all faces of the castings are cleaned. 
The spent shot drops through gratings and is re- 
turned by suction to a shot cleaning chamber for 
removal of fine grit and dust. 


Grit Sizes and Blast Pressure 


Regarding the influence of the size of abrasive on 
the output of shotblasting machines, it may be 
stated that the abrasive may be increased in size 
with the hardness of the material treated and the 
thickness of the layer to be removed. For the 
cleaning of iron and steel castings, the best sizes 
are from grades 8 to 20 angular whereas thin sheet 
articles for enamelling are best treated with the 
finer grades, say grades 20 to 60. In general, for 
iron castings for enamelling, then grades, 10, 12, 14, 
16 or 18 angular with a blast pressure of 60 to 80 Ib. 
per sq. in. are usually favoured. 

The quality and class of abrasives, together with 
the air pressure to be used, depend entirely upon 
the surface of the material to be cleaned and no 


meet the increased cost of petrol and oil fuel, a sur- 
charge has been added to British Railways’ cartage 
charges. Thus, from Monday, December 10, the 
surcharge will be on the general basis of sixpence a ton 
for each service of collection or delivery, subject to a 
minimum charge of 1d. per consignment for each such 
service. - 











Book Reviews 


Engineering Manual for Control of In-Plant Environ- 
ment in Foundries. Published by the American 
Foundrymen’s Society, Des: Plaines, Illinois, USA. 
No price stated. 

This book, which is profusely illustrated, deals with 
the problems of dust and fume control that present 
themselves in foundries and treats them specifically 
from the point of view of the foundryman. It 
contains a good deal of information that is normally 
to be found in books on ventilating engineering, but 
the information is arranged in such a fashion as to be 
easily applicable in foundries. 

The opening chapter deals with first principles and 
provides a very good summary, especially as it includes 
a discussion on the principal potential sources of 
atmospheric contamination. It ends with the American 
list of maximum allowable concentrations for various 
contaminants (which, the reviewer believes, would not 
be accepted in this country). It also puts less emphasis 
on the possibility of eliminating the atmospheric 
pollutants than would be the case in Britain, although 
this may be because the subject of the book is 
engineering control methods and not elimination 
methods. 

Later chapters include information on the design 
of exhaust hoods, filters, methods of maintaining and 
testing equipment, and certain engineering data. 
Chapters are also devoted to particular foundry matters, 
including sand plants, coremaking, melting, casting and 
dressing. The latest British research work is not 
mentioned, and the book refers throughout to 
American standards. There can be no doubt, how- 
ever, that it provides a very useful and concise source 
of information for foundrymen. 


Metal Statistics 1946 to 1955: for Aluminium, Lead, 
Copper, Zinc, Tin, Cadmium, Magnesium, Nickel, 
Mercury and Silver. 43rd. Annual Issue. Pub- 
lished (in English) by Metallgesellschaft A-G, 
Frankfurt am Main, Germany. 

It is quite fascinating to browse over this volume 
of over 200 pages of statistics. By means of coloured 
graphs, the relative status of all these metals through- 
out the world, their growth and decline, can readily 
be seen. There are tables showing the quantity of 
each metal made, consumed, and exported, in all coun- 
tries, together with their prices. To say that the book 
is comprehensive in the field covered is almost an 
understatement. The arrangement of the matter is to 
be commended, as the various tables are easily located, 
and thus there is no need for an index as the contents 
list adequately meets the case. 





Publications Received 


London International Pressure-die-casting Conference 
(Proceedings). Issued by the Zinc Development 
Association, 34, Berkeley Square, London, W.1. 

The conference which is covered by this publication 
was held in London in October, 1954. Half-a-dozen 
papers are printed, together with the discussions. In 

the reviewer’s opinion, the best one is by Mr. Frank G. 

Woollard on “ Productivity and Pressure-die-casting,” 

as it clearly shows the trend towards bigger and bigger 

castings. The author illustrates an American machine, 
the largest in the world, capable of producing alu- 
minium castings up to 75 Ib. in weight. Another inter- 

esting paper is by Mr. A. P. Fenn and Mr. L. A. J. 

Lodder, who deal with “ Finishes for Die Castings.” 

In a paper on “Desirable Trends in Die-casting 

Machine Development,” Mr. H. R. Haag, a director 
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of Dyson & Company, Enfield (1919), Limited 
describes the types of machines available an suggests 
future developments in their design. For ¢ ample, a 


separately arranged die-locking device is required, 
could be pneumatically or, hydraulically operated, and 
should provide for automatic compensation for thermal 
expansion, balanced or unbalanced, in die and Machine 
members. It should also be capable of rapid adjust- 
ment for varying die height requirements and should 
react directly against the machine frame or the tie. 
bars. Other subjects discussed include core Pulling 
cycle controls, and ease of setting and operating. ~ 


Variety Reduction by Simplification, Standardization 
and Specialization. (Two papers by Professor 
Harold W. Martin.) Published by the British 
Standards Institution and the Institution of Pro- 
duction Engineers, 10, Chesterfield Street. London, 
W.1; price 5s. 

The author is well known as a consultant to the 
European Productivity Agency. The two papers deal 
with two aspects of the same subject, the first being 
mainly addressed to management and the second to 
standards engineers. Together, these papers form a 
useful contribution and up-to-date survey of the 
subject. 


New Catalogues 


Spheroidal-graphite Cast Iron. S. Russell and Sons, 
Limited, Leicester, have prepared a booklet (believed 
to be one of the first issued by actual founders) 
covering spheroidal-graphite cast iron. The booklet is 
devoid of showmanship, and assumes the character 
of an illustrated data book, being the sort of business 
literature that should be filed—especially by designers. 
It is a particularly opportune time for the appear- 
ance of this brochure, as it is intended to be read 
in conjunction with the newly issued British 
Standards specification covering this type of iron. 
Already there are various grades of s.g. irons avail- 
able, and the book tells just which one should be 
used as an alternative to the components made by the 
conventional processes, such as bronzes, malleable, 
stampings, forgings, and so forth. It is pleasing to 
handle trade literature dealing with a new product 
which makes no attempt to oversell. The brochure is 
available to readers on writing to Bath Lane, Leicester. 


Electric Furnaces. Two leaflets (M.25 and M.26) 
have been received from Metalectric Furnaces, Limited, 
Cornwall Road, Smethwick, 40, Staffs, both of which 
deal with mains-frequency non-ferrous melting fur- 
naces. M.25 covers furnaces suitable for use by the 
smaller foundries; the sizes available ranging from 
200 to 590 Ib. brass capacity, with a consumption of 
245 to 225 units per ton. The advantage of this type 
of furnace is that it can be connected direct to the 
normal three-phase supply and that it can be started 
direct from cold. The furnaces are either hand tilted, 
or hydraulically-operated gear is provided for lip-axis 
pouring. The M.26 leaflet deals with a larger type of 
plant, with a melting capacity of from 15 cwt. to 
2 tons of aluminium. 


Fluorescent Inspection Lamp. Lexington Products, 
Limited, Lex House, 3-6, Alfred Place, Tottenham Court 
Road, London, W.C.1, have issued a leaflet which 
describes and illustrates a six-watt fluorescent tube about 
a foot long which has a life of approximately 2,000 
hours. It weighs only nine ounces. The leaflet is 
available to readers on writing to Lex House. 
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Company News 


CRONITE FOUNDRY ComPaNy, LimiteD—The final 
dividend for the year to September 30 last is 15 (23) 
per cent., making 224 per cent, on doubled capital (35 
per cent. on old capital). Profit before depreciation 
and tax, £121,619 (£79,262). 


UNITED STEEL COMPANIES, LIMITED—The annual 
dividend is maintained at 12} per cent. with a final of 
$4 per cent. for the year ended September 30 last. After 
charging £2,735,458, against £2,550,207, for depreciation, 
the surplus is £12,047,330 (£12,803,657). 


R. A. Lister & Company, Limirep—Final ordinary 
dividend is 74 per cent., making 10 per cent, for the 
year ended September 30, the same as for 1954-55. 
Group profits rose to a record of £1,035,026 (£998,250). 
Tax required £551,536 (£526,029) and net profits are 
£482,727 (£471,278). Subsidiaries retain £117,465 
(£172,520) so that the net profit of the parent com- 
pany was £365,262 (£330,738). 


ConseTT IRON COMPANY, LimITED—As forecast 
when the £10,000,000 one-class ordinary capital was 
offered for sale by the Iron and Steel Holdings and 
Realization Agency a year ago, a final dividend of 
44 per cent. is announced to make 7} per cent. for 
the year ended September 29 last. Subject to audit, 
the manufacturing and trading margin and other in- 
come amounts to £2,660,646, compared with £1,471,309 
previously. 


BrusH Group, LIMITED—A new company, Brush 
Export (India), Limited, has been formed to assume 
responsibility for electrical sales in India from 
January 1. The new company will take over the 
group’s branch offices in New Delhi, Bombay, and 
Calcutta. The directors will be:—Mr. Miles Beevor 
(chairman); Mr. C. Clear; Mr. A. L. Cramb 
(general manager); Mr. P. Evans; Mr. L. C. W. Turner, 
and Mr. H. F. Yelland. 


PLESSEY COMPANY, LIMITED, general engineers, etc., 
of Ilford (Essex}—Total profit, at £1,544,712, was 
about £10,000 down for the year ending June 30, 1956, 
although the volume of business done exceeded that 
of 1954-55. The credit squeeze and the increase in 
operating costs affected the profit adversely, states the 
chairman, Mr. G. Clark. He gives a warning that 
if the tendency continues, the risk of pricing ourselves 
out of world markets, is a real one. The dividend is 
30 per cent. (274 per cent. on smaller capital). 


SIDNEY FLAVEL & COMPANY, LIMITED, gas appliance 
manufacturers, of Leamington (Warwickshire)—No 
dividend is recommended, compared with a previous 
10 per cent. There was a group loss, before tax, of 
£35,648, against the previous profit of £82,644 caused 
by severe restriction in sales of gas appliances and the 
closing of the unprofitable foundry at Wrexham, states 
the recently appointed chairman, Mr. T. C. L. West- 
brook. He adds that the introduction of new models 
resulted in a substantial increase in turnover in the 
last quarter of the year. 


Hitts (West BROMWICH), LIMITED, manufacturers 
and engineers to the building trades—Appraisal of the 
Canadian enterprises has béen over-optimistic, says the 
chairman, Mr. John MacNish. No new business is 
being undertaken there and trading will cease if it is 
the only way to avoid future loss. Early hopes of 
enhanced group profits were reversed by cut margins, 
poor weather, national deferment of projects, and buy- 
ing Continental steel. The dividend of 18 per cent. 
was due to the board’s desire to implement statements, 
but maintenance of the rate was unlikely in 1956-57. 
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Group trading profit is £167,480 (£181,414), less Cana- 
dian losses of £27,085 (£10,140). 


Borax (HoLpINGs), LimitED—The directors recom- 
mend the capitalization of £6,000,000 out of capital 
reserve (which reserve arose from a revaluation of 
assets made at the time of the reorganization earlier 
this year), and the application of that sum in paying 
up in full £6,000,000 deferred ordinary shares of £1 
each to be distributed among deferred ordinary stock- 
holders in the proportion of two new shares for every 
£1 unit of deferred ordinary stock held. The new 
shares will rank for any final dividend declared in 
respect of the year ended September 30, 1956. Treasury 
consent to the proposed issue has been obtained. It 
is intended after the above issue to make the whole of 
the company’s deferred ordinary stock transferable in 
units of 5s. and multiples thereof. Although the 
accounts for the year ended September 30, 1956, have 
not yet been completed, sufficient is known of the 
results for the directors to be able to state they propose 
in due course to recommend a final dividend on the 
deferred ordinary stock (as increased by the issue) of 
64 per cent. This would be the equivalent of 19 per 
cent. on the present amount (£3,000,000) of the deferred 
ordinary stock, making, with the interim dividend of 
6 per cent. already paid, a total of 25 per cent. on that 
amount of stock for the year. 


Contracts Open 


The dates given are the latest on which tenders will be 
accepted. The addresses are those from which forms of tender 
may be obtained. Details of tenders with the reference ESB 
can be obtained from the Board of Trade Ezport Services 
Branch, Lacon House, Theobalds Road, London, W.C.2 
mee CHAncery 4411, ext. 738 or 771), unless otherwise 
stated. 


AUSTRALIA, January 10—Machine tools, etc., for the 
Queensland Railways. (ESB/30156/56.) 

LAND, January 2—Cast-iron gully grates and_ frames, 
manhole covers and frames, etc.. for the year ending March 31, 
1958, for the Urban District Council. Mr. F Birkhead, 
engineer and surveyor, Council Offices, Elland (Yorks). 

FORMOSA, December 26—Machine tools, mobile crane, etc., 
for the Central Trust of China, Purchasing Department. 
(ESB/30509/56/1CA.) 

FORMOSA, January 5—Hand tools, electric hoists, machine 
tools, etc., for the Central Trust of Chima, Purchasing 
Department. (ESB/30580/56/ICA.) 

MOSA, January 5—Machine tools, etc.. for the Central 
Trust of China, Purchasing Department. (ESB/30591/56/ICA.) 

FORMOSA, January 7—Boiler tubes. for the Central Trust 
of China, Purchasing Department, (ESB/30594/56/ICA.) 

HARROW, January 9—Road castings, etc., for the year 
ending March 31, 1958, for the corporation. The Borough 
Engineer amd Surveyor, Council Offices, 48, Uxbridge Road, 
Stanmore (Middx). 

ILFORD, January 7—Manhole covers and frames, gully 
gratings and frames, iron, nails, screws, etc., for the year 
ending March 31, 1958, for the corporation. The Borough 
Engineer and Surveyor, Town Hall, Ilford (Essex). (Fee 1s.) 

INDIA. December 31—Drop hammers, pneumatic hammers, 
and electric furnaces, for the Director of Industries and 
Commerce, Government of Madras. (ESB/30128/56.) 

INDIA. January 22—Cast-iron sockets, for the Director- 
General of Supplies and Disposals. (ESB/30565/56.) cas 

JONDON, W.5, January 21—Iron castings and ventilating 
columns, tools, etc., for 12 months from April 1, 1957. for the 
Ealing Corporation. The Borough Engineer and Surveyor, 
Town Hall. Ealimg. London, W.5. 

MAIDENHEAD. December 28—Cast-iron goods for the year 





ending March 31, 1958, for the Borough Council. Mr. 
C. T. Read, borough engineer and surveyor, 14, Craufurd 
Rise. Maidenhead (Berks). 


MALAYA, January 2—Cast-iron specials, for the Singapore 
Water Department. (ESB/30294/56.) 
NEWPORT. December 29—Cast-iron gully | 
frames, for the Monmouthshire County Council. 
the Council. County Hall, Newport (Mon). 
NORTHAMPTON, January 7—Cast-iron gully grates and 
frames, manhole covers, etc., for 12 months from Aoril 1, 
1957, for the Northamptonshire County Council. The County 
Surveyor, County Offices. Guildhall Road, Northampton. | 
SINGAPORE. January 4—Cast-iron or spun-iron straight 
pipes, for the City Water Department. (ESB/30296 56.) 
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Company Meeting 


HALE & HALE (TIPTON) 


(Producers of Fine Blackheart Malleable Iron) 
Steady Growth of Production 


Mr. W. Edgar Hale on Need For 
Price Stability 


The 20th annual general meeting of Hale & Hale 
(Tipton), Limited, was held on December 12 at Dudley, 
Mr. R. C. Leppington (vice-chairman and managing 
director) presiding in the unavoidable absence of the 
chairman, Mr. W. Edgar Hale, M.I.Mech.E. 

The following is an extract from the chairman’s 
circulated statement :— 

The profit and loss account of the holding company 
shows a trading profit of £100,300, as compared with 
£88,483 for the previous year. Taxation takes £34,218 
and, after various adjustments, there remains a net 
profit for the year of £30,808, an increase of £2,212. 
Your directors propose a final dividend of 174 per cent., 
less tax, making 25 per cent., less tax, for the year. 

The consolidated trading profit for the year amounts 
to £118,960, which compares with £108,387 for the 
previous year and shows an increase of £10,573. To 
this figure of trading profit is added income from 
investments £1,299, and are deducted depreciation and 
obsolescence, audit fees, and directors’ emoluments, 
which together total £45,146, to leave a profit before 
taxation of £75,113, as compared with £72,270, an in- 
crease of £2.843 in the profit before taxation. Taxation 
requires £38,565, and, after adjusting for excess pro- 
vision in respect of earlier years of £1,527, there 
remains a consolidated net profit of £38,075, which is 
only £647 greater than last year due to the heavier 
provision for taxation. 

The consolidated balance-sheet shows group fixed 
assets, after deducting the provision for depreciation, 
at £305,562, as compared with £262,746. Current 
assets total £341,881, as compared with £356.304, and 
current liabilities £171,211, as compared with £162,868 ; 
the net current assets are therefore reduced at £170,670, 
compared with £193,436. 


Production and Sales 


It is our misfortune that much of our cost of pro- 
duction is concerned with supplies directly or indirectly 
received from nationalized industries, which are, to use 
a popular phrase, “a definite closed shop.” There is 
no one with whom any discussion can take place con- 
cerning the justification or otherwise of the greatly 
increased prices which the nationalized industries have 
made from time to time. It is just a case of take it 
or leave it, knowing full well that many factories 
cannot do without the materials concerned. It was a 
sad day when nationalization came into being, but as a 
nation we asked for it, and we have just to put up with 
the results of our own folly. 

The need for stabilized prices of raw materials is 
well appreciated, and for this reason we have stabilized 
our prices until the end of 1956, apart from any 
abnormal contingencies that may arise. It is hoped 
that we shall be able to maifitain prices at their present 
level for a reasonable periedand that further advances 
will not be necessary-in 1957,-as these can only have 
an adverse effect on us alt: aoe 

Over the vast 12 ‘Hronths*there has been a steady 
increase in our production, due to a large extent, to 
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the completion of further foundry mechanization, ang 
with the maintenance. of the present flow o/ orders, 3 
further increase should be expected over the next year 
Although there has been a slowing down of busines 
due to the recession in the car industry, this has Not. 
as yet, affected production to any large degree. ; 

It can be anticipated that competition wil! be some. 
what keener than hitherto, and it is appreciated, with 
increasing foreign competition, that prices must b: 
carefully watched, and that profit margins may he 
somewhat diminished. It is, therefore, our aim to 
concentrate on providing more economic production 
methods and increased output as market conditions 
permit to-day. 

We realize the necessity of looking further afield for 
new markets, and I am pleased to say that our direct 
export business, although not large as yet, is steadily 
increasing. ‘ 


Although the production potential may well exceed 
present demands; it will stand us in good stead to meet 
competition, and the greater demands which will un- 
doubtedly arise in the future. 

Subsidiaries 

CuaTwins, LimitED—Due to the credit restrictions 
and limitations in hire purchase, our heavy order-book 
of solid-fuel appliances that had previously remained 
constant was sharply reduced. The Clean Air Bill has 
been responsible for a cautious approach by customers, 
but we are hoping that when a clear-cut policy is 
announced, it may well lead to a marked improvement 
in demand against which we should be advantageously 
placed. Although in the near future we must expect 
difficulties in the solid-fuel side, we have new lines 
in course of development which we are reasonably 
hopeful will offset any fall in demand for other appli- 
ances. 

J. & J. WHITEHOUSE (TIPTON), LIMITED, has experi- 
enced great difficulties in making its products, due to 
the vanishing number of artisans skilled in this par- 
ticular trade. I may add that the cast-iron hollow-ware 
industry as a whole is in much the same position as 
this company. Your directors are, however, fully alive 
to the position and I am hopeful that a brighter out- 
look can be reported next year. 

Hace ENAMELLERS, LimitED—Despite some opera- 
tional troubles which were quickly overcome, the 
results of the first full year’s trading are most gratl- 
fying. The vitreous enamelling undertaken is of first- 
class quality and is very keenly sought after. The 
outlook is very promising indeed. 


Industrial Review 


It has not been an easy year for engineering manage- 
ments by any means, for it has been wrought with 
many disturbances which I think myself need 
never have occurred. It is really pathetic at times to 
read of the enormous loss in output in many of our 
largest industries, and it would appear that the spokes- 
men for employees have no proper idea of the respon- 
sibility of the offices which they fill as representatives 
of employees. It seems difficult to reason out any 
scheme which would bring desired results rapidly. As 
I see it, it will not be until the standard of education 
throughout the country rises still further that a solution 
will be found. = i 

As I have so frequently said, industry is intended 
for the benefit of the many, and not any one section 
of the community. It should be enjoyed in a reason- 
able proportion by all concerned. 


The report was adopted. 
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HOT or 
OILY SAND 





-keep down 
your costs by 
using ‘job-designed ’ 
Goodyear belts © 











(ily shavings .. . hot sinter ... jagged rocks... 
whatever you want to convey and whatever the 
operating conditions use a Goodyear belt. 

It will keep down costs and keep up efficiency. How? 4 
By its rugged ‘job-designed’ construction. 
Every conveyor installation demands what Goodyear 
offers — the right belt for the job. Goodyear will also help 
you choose the right belt and advise on any installation, 
eration or maintenance problems. 





QUICK DELIVERY 


You can now get quick delivery of Goodyear conveyor 
belts, which are available with cotton or rayon plies. 
They can be supplied in a few weeks 

against specific ordering. i 


GOODFYEAR 


CONVEYOR BELTING - TRANSMISSION BELTING - V-BELTS- HOSE - FENDERING 


THE GOODYEAR TYRE & RUBBER CO. (G.B.) LTD ~* INDUSTRIAL RUBBER PRODUCTS DEPT 





WOLVERHAMPTON 
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Raw Material Markets 
Iron and Steel 


The price increases which took effect on Monday 
were not unexpected and no doubt are fully justified by 
the higher costs which producers have been called upon 
to shoulder, but that does not make them any easier 
for consumers to bear. Many sections of the foundry 
trade are already struggling under great difficulties and 
the higher prices will add to their task in securing 
enough orders to keep going even part time. 

The new prices are set out in the list on page 748. 
In the case of common foundry irons the advance is 
£2 10s. per ton. Hematite and low-phosphorus irons 
are up by £1 10s. and basic steelmaking iron by £1. 
For steel products the price increases vary considerably. 
Soft billets are £1 10s. dearer, small bars are up by 
£1 15s., sheets by £2, and heavy plates and sections by 
£3 15s. 

According to the Iron and Steel Board, the increases 
reflect a “ substantial net increase in the cost of produc- 
tion * and some adjustment of profit margins, 

“ necessary to support the heavy capital investment for 
the continuing expansion of the industry.” 

Apart from the price increases, the position at the 
foundries is one of uncertainty, particularly at those 
which supply the motor vehicle industries. Owing to the 
reduced demands for castings, most of the foundries 
catering for these industries are now on short time. This 
means either a four-day or a three-day working week 
and is also likely to extend the Christmas closing. The 
general shutdown is from to-morrow (Friday) night to 
the following Thursday morning, but it is understood 
that some firms are considering closing for the whole 
of the Christmas week. During the boom in the car 
industry many foundries extended their capacity which 
cannot now be filled. 

Pressure for supplies of pig-iron from these foun- 
dries has decreased proportionately and in both the 
low-phosphorus irons and hematite there are adequate 
supplies available. Other of the engineering foundries 
producing high-duty castings are taking up good ton- 
nages, which the furnaces have no difficulty in ful- 
filling. 

Producers of the high-phosphorus pig-irons are able 
to satisfy the continued reduced demands from the 
light-casting, textile, and jobbing foundries. There is 
little sign of any general improvement in business at 
these foundries. Stocks of high-phosphorus irons at 
the furnaces are small, and this results in delayed 
deliveries. Unlike the steel trade, pig-iron production 
will not be affected seriously, by the fuel oil shortage. 
Outputs at the furnaces are maintained and heavy 
pressure for basic pig-iron continues to come from the 
steelworks. 

Deliveries of foundry coke are made regularly and in 
adequate quantities for current needs. Shortage, how- 
ever, continues in some of the Welsh grades. Supplies 
of scrap at the foundries are satisfactory, while 
ganister, limestone, and firebricks are readily available. 

The re-rollers maintain uninterrupted production, 
and orders on hand and those forthcoming from home 
users of small bars, light sections, etc., keep plants 
fully occupied. Deliveries of steel semis from home 
steelworks are at a good level, but some doubt is 
expressed as to whether they will be able to keep up 
supplies on account of the shortage of fuel oil. About 
30 per cent. of steel outputs are produced from oil- 
fired furnaces, and whether alternative fuels will re- 
place adequately the shortage of oil is a matter of 
conjecture. 
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Non-ferrous Metals 


Tin prices fell sharply last- week following the 
announcement by the Board of Trade that. in accord. 
ance with the policy, announced in the Defence White 
Paper, of running down the strategic holdings of indys. 
trial raw materials, it intended to begin the disposal 
of up to 2,500 tons of tin not earlier than six Months 
after the date of the announcement (December 1)) 
This is the period of notice stipulated in the inte. 
national tin agreement. The Board of Trade j 
examining the various possible methods of disposal, 
including sale by tender, and, in accordance with the 
Defence White Paper and the international tin agree. 
ment, will take all possible precautions to protect pro- 
ducers and consumers against avoidable disturbance 
of their usual markets. 


Tin traders were surprised at the Board’s announce. 
ment because there had been no sales of tin from the 
stockpile since the market was freed after the war 
and it was generally felt that the Board had no stocks 
to release. 


According to preliminary figures published by the 
International Tin Study Group, world tin production 
in concentrates in September was 15,100 tons, against 
15.300 tons in August. Nigerian production was 84) 
(781) tons and Malayan 5,284 (5,157) tons. World 
production of tin metal in September rose to 16,00 
tons from 13,500 tons. Malayan output in October 
was 6.352 tons, against 6,610 tons in September, World 
tin stocks at the end of August were 68,500 tons, com- 
pared with 66,800 tons a month earlier. Stocks in the 
United States were 28,406 tons. 


Copper in London has been on steady lines. Both 
lead and zinc were affected by the uncertainty as ti 
the extent of the proposed reduction in Board of Trai: 
stocks, while another unsettling factor in lead was th 
uncertainty of the United States Government's inter- 
tions regarding stockpiling next year. 


Increases in Capital 


Stuart & Donevan, Limitep, Rear of 10, High Street, Bexley 


Kent (D. & L. Stuart (Tools), Limited). 

DAVIBOURKE ENGINEERING, LIMITED, 12. The Green, Richmond 
Surrey (Thermal Developments, Limited). 

Cook-Boost-Macnine Too.s, LIMITED, 6, Little Russell Street 
ine, W.C.1 (L. E. H. Cook, Limited). 

D. U., Limitep, engineering specialists, etc., of Croydor 
(Southern Industries (Distributors), Limited). 

BritisH_ Samson Aero Enoines, Limited, 76, Victoria Street, 
London, S.W.1 (A. R. Parsons & Company, Limited). 

ENGINEERING AND ALLIED MANUFACTURING COMPANY, LIMITD 
6, Hanover Square, London, W.1 (Enalon Plastics, Limited). 

BARNOLDSWICK ENGINEERING, LIMITED, Midland Bank 
Chambers, Barnoldswick (Davies-Charlton (U.K.), Limited) 

Newton & Bennett, Limitep, Agnes Works, Agnes Road 
Acton, London, W.3 (Newton & Bennett (Engimeers), Limited 

WaiteHopGe TRANspoRT Company, Limited, 27, Braemi 
Gardens, West Wickham, Kent (Whitehodge Metals, Limited 

Hanson ENGINEERING Suppty Company, Limitep, Slack Late, 
Heanor, Derbyshire (Hanson Engineering Company, Limited 

Automatic Strappinc Macuines (Export), LIMITED, 18, Esse 
Street. London, W.C.2 (Automatic Strapping Machines 
Limited). 

City Ene@rneerinc & Lignt Meta, Works, Limitep, King’ 
Yard, Ridgeway Road, Fishponds, Bristol (City Engineeritt 
(Bristol), Limited). 

StratBaR, Limitep,- iron merchants, etc., of Broadwaj 
Chambers, Hammersmith, London, W.6 (George Cohen Soy 
& Company, Limited). 

NortHeRN Sweet Meta Works, Lamitep, Lloyds Bail 
Chambers, Bolton Street, Bury (Northern Sheet Metal ! 
Engineering Company, Limited). 

Butter Traping Company (SOuUTHSEA). 
of plant. machinery, etc., of 78. M 
(Butler Trading (Southsea), Limited). 


Lruitep, manufacture 
armion Road, Souths 
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Current Prices of Iron, Steel, and Non-ferrous Metal 


(Delivered unless otherwise stated) 


December 17, 1956 


PIG-IRON 


Foundry Iron.—No. 3 Iron, Crass 2:—Middlesbrough, 
£20 1s. Od.; Birmingham, £19 13s. 3d. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£21 18s. OQd., delivered Birmingham. Staffordshire blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to3 per cent. Si), d/d within 60 miles of Stafford, 
£22 2s. 3d. 

Scoteh Iron.—No. 3 foundry, £23 4s. 6d., d/d Grange- 
mouth. 

Cylinder and Refined Irons.—North Zone, 
Zone, — 

Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
— .; South Zone, —. 

Hematite.—Si up to 2 per cent., S. & P. over 0.03 to 0.05 

r cent. :—N.-E. of England (local iron), £22 17s. 6d.; 

cotland (Scotch iron), Zone S.1, £23 4s. Od.; Sheffield, 
£24 4s. 6d.; Birmingham, £24 12s. 0d.; Wales (Welsh iron), 
£22 17s. 6d. 


Basic Pig-iron.—£19 3s. Od. all districts. 


FERRO-ALLOYS 


(Per ton unless otherwise stated, delivered) 

Ferro-silicon (6-ton lots and over).—45 per cent. Si, 
£50 Os. Od. to £51 15s. Od., ‘scale 17s. Od. to 17s. 6d. per 
anit; 75 per cent. Si, £70 0s. Od. to £75 7s. 6d., scale 17s. Od. 
to 17s. 6d. per unit. 

Ferro-vanadium.—50/60 per cent., 27s. 6d. per Ib. of V. 

Ferro-molybdenum.—65/75 per cent.. carbon-free, 12s. 3d. 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., carbon-free, £250 Os. Od.; 
38/40 per cent., £299 Os. Od. 

Ferro-tungsten.—80/85 per cent., 153. 9d. per lb. of W. 

Tungsten Metal Powder.—98/99 per cent., 18s. 9d. per 
lb. of W. 

Ferro-chrome (6-10 ton lots).—4/6 per cent.C, £96 0s.0d. to 
£96 10s. Od., basis 60 per cent. Cr, scale 33s. Od. to 31s. Od. per 
unit; over 6 per cent. C, £94 Os. Od. to £95 10s. Od. basis 60 
per cent. Cr, scale 31s. Od. per unit; 2 per cent. C,* 
2s. 14d. pur Ib. Cr; 1 per cent. C,* 2s. 2d. per Ib. Cr; 0.15 per 
cent. C,* 2s. 24d. per lb. Cr; 0.10 per cent. C,* 2s. 23d. per 
lb. Cr; 0.06 per cent. C,* 2s. 3d. per Ib. Cr. 

Metallic Chromium.—98/99 per cent., 7s. Od. to 7s. 6d. 
per lb. 

Metallic Manganese.—93/95 per cent., carbon-free, 
£269 Os. Od.; 96/98 per cent., £279 Os. Od. to £285 Os. Od. 

Ferro-columbium.—65/75 per cent., Nb-+ Ta, 22s. 6d. 
to 23s. 6d. per lb., Nb + Ta. 


Ferro-manganese (home).—78 per cent., £75 Os. 0d. 


— .; South 


SEMI-FINISHED STEEL 


Re-rolling Billets, Blooms, and Slabs.—Basto: Soft, u.t., 
£30 9s. Od.; tested, 0.08 to 0.25 per cent. C, £31 9s. Od.; 
hard (0.41 to 0.60 per cent. C), £32 10s. 6d.; silico-manga- 
nese, £41 Qs. Od.; free-cutting, £34 13s. Od. Siemens 
Magtin Actip: Up to 0.25 per cent. C, £38 4s. 6d., silico- 
manganese, £41 7s. 6d. 





* Average 68-70 per cent. 
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Billets, Blooms, and Slabs for Forging and Stamping, 
Basic, soft, up to 0.25 per cent. C, £36 3s. 6d.; basic, hard 
over 0.41 up to 0.60 per cent., C, £37 6s. Od.; acid, Up ta 
0.25 per cent. C, £40 7s. 6d. 


FINISHED STEEL 

Heavy Plates and Sections.—Ship plates (N.-E. Coast 
£39 2s. Od.; boiler plates (N.-E. Coast), £41 12s. Od.; floog 
plates (N.-E. Coast), £40 lls. Od.; sectional materi 
N.-E. Coast, £37 11s. 6d. 

Small Bars, Sheets, ete.—Rounds and squares, under 3 in, 
untested (4-ton lots), £37 18s. Od.; flats,5 in. wide and unde 
(4-ton lots), £37 18s. Od.; hoop and strip, £37 17s. 6d.; up 
coated strip mill coils, hot rolled, under 3mm. to 1%. 
£41 63. Od.; black sheets (hand mill), 17/20 g., £52 4s, 64, 
galvanized corrugated sheets, 24 g., £65 2s. Od. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £64 13s, 94; 
nickel-chrome, £88 15s. 3d.; nickel-chrome-molybdenum, 
£100 133. 9d. 


NON-FERROUS METALS 
Copper.—Cash, £271 0s. Od. to £272 Os. Od.; three 
months, £272 0s. Od. to £272 10s. Od. ; settlement, 
£272 Os. Od. 
Copper Tubes, ete.—Solid-drawn tubes, 2s. 74d. per |b; 
rods, 306s. 3d. per cwt. basis; 20 s.w.g., 339s. 6d. per ow, 


Tin.—Cash, £797 10s. Od. to £800 Os. Od.; three month, 
785 Us. Od. to £786 Os. Od.; settlement, £800 Os. 0d. 
Lead (Refined Pig).— Second half December, £114 5s. 0d. 
to £114 15s. Od.; second half March, £113 15s. 0d. to 
£114 Os. Od. 
Zine.—Second half December, £100 Os. 0d. to £101 Os. 0d, 
second half March, £95 10s. Od. to £96 Os. Od. 


Zine Sheets, ete.—Sheets, 15 g. and thicker, all English 
destinations, £132 5s. Od.; rolled zine (boiler plates), all 
English destinatiuns, £130 0s, Od. ; zine oxide (Red Seal), 
d/d buyers’ premises, £110. 

Brass Tubes, ete.—Solid-drawn tubes, 2s. 2d. per |b.; rods, 
drawn, 3s. 13d.; sheets to 10 w.g., 232s. Od. per cwt.; wire 
2s. 103d.; rolled metal, 232s, Od. per cwt. ‘ 

Brass (Brazing).—BS1400, B3 (65/35), £205; B6 (85/16), 


Brass (High Tensile).—BS1400, HTB1 (30 tons), £255 
HTB2 (38 tons), —; HTB3 (48 tons), —. 

Gunmetl.—BS1400, LG2 (85/5/5/5), £281 ; LG3 (86/7/5/2), 
£291; G1 (88/10/2/4), £342; (88/10/2/1), £333. 

Phosphor Bronze.—BS1400, PB1 (AID released), — 
per ton. 

Phosphor Bronze “trip, ete.—Strip, 328s. 6d. per cwt.; 
sheets to 10 w.g., 328s. 6d. per ewt.; wire, 4s. 33d. per Ib; 
rods, 3s. 8d.; tubes, 3s. 6}d.; chill cast bars: solids 3s. 8d., 
cored 3s. 9d. (CuaRLES CLIFFORD, LIMITED). 

Nickel Silver, etc.—Rolled metal, 3 in. to 9 in. wide x 
0.056, 4s. Od. per Ib.; round wire, 10g. in coils (10 per 
cent.), 4s. 5}d.; special quality turning rod, 10 per cent., 
+ in. dia., in straight lengths, 4s. 4}d. All prices are net. 

Other Metals.—Magnesium, ingots, 2s. 5$d. per Ib. 
Antimony, English, 99 per cent., £210 0s. Od. Quicksilver, 
ex-warehouse, £84 Os. Od. Nickel, £600 0s. Od. Aluminium 
ingots, £198 10s. Od.; aluminium bronze (BS1400), 
ABI, £296; AB2, — . Solder, brazing, BS1945, types 
(50/50), 3s. 1d. per Ib., type 9 (54/46), 38. 44d. per Ib. 
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News in Brief 


SEVEN HUNDRED EMPLOYEES of Firth Brown Tools, 
Limited, Sheffield, attended the annual dance arranged 
by the works Sports Club at Sheffield City Hall, on 
December 4. 


Mr. H. HUMPHREYS, managing director of Hadfields 
Limited, Sheffield, distributed. prizes at the dinner of 
the bowls section of the works Sports Association 
on December 5. 


SLouGH METALS, LIMITED, announce that F. R. 
Warren & Company, 27, St. Nicholas Street, Bristo! 
(Bristol 2-8493), have been .appointed their technical 
representatives for the West Country. 


NEW SHOWER BATHS for foundry workers have been 
opened at Wilson & Longbottom, Limited, engineers 
and ironfounders, Barnsley, Yorks. The baths were 
opened by the Mayor of Barnsley, Alderman Mrs. 
Mary Brannan. 


Asout 700 attended the annual dance of the Welfare 
Club of Guest and Chrimes Limited, waterworks 
engineers, at the Clifton Hall, Rotherham, on December 
7. They included Mr. C. E. Watson, managing director 
and Mr. B. Jackson, welfare club chairman. 


A BrITISH FESTIVAL is to be held for a fortnight, 
starting on January 25, 1957, in the city of Birmingham, 
Alabama. This presents an opportunity for a little free 
publicity for foundrymen and engineers and it is 
suggested that, to save time, any manufacturer who is 
interested should forward literature and, if available, 
photographs for display, direct to Mr. R. G. H. Watts, 
H.M. Consul, British Consulate, 422 Hurt Building, 
Atlanta 3, Georgia. 


Mr. L. C. J. BAILEY, national president of the Incor- 
porated Plant Engineers, addressing members of the 
Sheffield district branch at their annual dinner on 
December 6, said, “ Pay regard to your primary func- 
tion—the conservation of fuel, be it liquid or solid.” 
He added “This present situation seems to be an 
occasion when we can come into our own, when we can 
go to our directors and managements, our accountants 
and economists, and really tell them how they can save 
fuel. And they will have to listen to us.” 


PROPOSALS to restore Matthew Boulton’s former 
home Soho House, Handsworth, Birmingham, have 
already resulted in some interesting “ finds ” in connec- 
tion with this famous man who figures so prominently 
in the history of the foundry industry. An appeal for 
letters, photographs, properties and so on which would 
assist in establishing the house as it was when Boulton 
lived there, has resulted in the handing over of plaster 
casts of the busts of five of Boulton’s friends. They 
have been given by a firm of solicitors which used to 
act for Boulton and they were found recently when 
the firm moved to new premises. 


THE FoREMEN’s Society of Davy and United Engi- 
neering Company, Limited, Park Iron Works and 
Darnall Works, Sheffield, held their first annual dinner 
on Saturday, December 8. Mr. A. Fiennes, 
managing director, told members that since the in- 
auguration of the Society a year ago, there had been 
a vast change in the attitude of the people concerned 
towards their jobs—it was obvious their interest was 
not confined to earning their daily bread. Mr. S. 
Baker, deputy manager and vice-president, said it was 
largely because of Mr. Fiennes’s initiative that the 
largest single export order ever received by this coun- 
try had resulted, after many months of difficult negoti- 
ations with the Indian Government. 
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Personal 
Mr. J. M. Reiw and Mr. W. H. SMITH have been 
elected to the board of the Staveley Coal & Iron 


Company, Limited. 


Mr. A. L. Curtis, operations manager of the 
Orgreaves works of the United Coke and Chemicajs 
Company, Limited, near Rotherham, has been ap- 
pointed a director of the company, which is a sy}. 
sidiary of the United Steel Companies, Limited, 


Mr. WILLIAM SENIOR, assistant to the works accoyn. 
tant at the Brightside, Sheffield, works of William 
Jessop & Sons, Limited, retired on November 30 after 
47 years’ service with the firm. He received a presenta. 
tion from Mr. D. MILneg, financial director, on behalf 
of his fellow workers. 


When the British Iron and Steel Research Associa- 
tion was set up in 1954, Dr. M. L. BECKER was ap. 
pointed head of the metallurgy division. Now after 
11 years, he has relinquished his position to take up 
an appointment as technical director of the Chrome. 
Alloying Company, Limited, and of Diffusion Alloys 
Limited. : re 

In September of last year Sir GEORGE Briccs 
resigned from the board of Tube Investments, Limited 
and also relinquished his appointments with the 
group’s subsidiaries because of his increasing com- 
mitments in industry. He retained his connection with 
the TI group in a consultative capacity. In May, 1955 
his retirement from the board of the TI subsidiary. 
Round Oak Steel Works, Limited, was announced, in 
the same year, he joined the board of the Brush Group, 
Limited. It has now been announced that Sir George 
has joined the board of Thompson Bros. (Bilston), 
Limited, manufacturers of galvanizing plant, stainless 
steel welded tanks, etc., as deputy chairman. 


Obituary 
The death occurred on December 8 of Mr. Joun 


ARCHIBALD Downie, late of Downie & Moffat, copper- 
smiths, of Glasgow. 


_ The death is reported of Mr. JoHN SOUTHERN, manag- 
ing director of Worthington-Simpson, Limited, hydraulic 
and general engineers, of Newark (Notts), 


The death is reporied on December 6 of Mr. 
Douctas L. Roome, who, since 1955, had_ been 
joint managing director of the Phosphor Bronze 
Company, Limited, Birmingham, and who was a 
director of Kent Alloys, Limited, Rochester. 


Mr. NorMAaN H. REVELL, who died recently, 
served his apprenticeship with John Moody, Limited, 
engineers, of Huddersfield, and later became sole pro- 
prietor; on its conversion to Moody’s Engineers, 
Limited, he became chairman and managing director. 


Mr. RICHARD HALL CHARLTON, a director of Peter 
Brotherhood, Limited, engineers, etc., of Peterborough, 
has died at the age of 57. Mr. Charlton joined the 
company as an apprentice 42 years ago and, after 
various promotions, became a director in May, 1951. 
He was awarded the B.£.M. for his work with the com- 
pany during the war. 

Mr. JosepH JAMES, who retired in 1949 from the 
position of plant engineer at the Sunderland South 
Docks works of the North Eastern Marine Engineer- 
ing Company (1938), Limited, has died at the age of 
76. Mr. James was employed for 51 vears at the 
works and was awarded the B.E.M. in 1946 for his 
work in restoring the works after damage by enemy 
aircraft. 





